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T beit a 5 dene 5 
G ment to Things which are 
F evidently very good, 10 ſay: 
 — Commendation. | 
eo; I Hall therefore, in Juſtice- qv 
to this Book, grve but a. very Joe" 1 
Account 4 ET 
[t appears 70 me, 8 Jos fen 
[al of it, to be a curious Piece : Tis 
Clean, Methodical, and handſomely. 
Dreſſed - So Plain, that the dulleſt | 
Perſon may learn by it ; and ſo Com- FS. 
pleat, hat he need learn #0 more. „ 
The Author (whoever he was) 
has, in this Treatiſe, gone much be- 
youd the Bounds which the common 
Writers of this Science aſe: to 7 
vance 10. 
And tho thany of the practices 
be delivers, Ex. gr. the making of 
| A 2 Ho 
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7 1 18 zr 
and CoMBI NATION VH QU aN- 
T1TIFEs, ate lobe done with greater 
Advantage and Exattneſs, Ly the 
Help of Superior Methods, as A- 
- EEBRA, Cc. yet take him purely 
as an Weil, and he has 
not only done more, and much better 
than Wingate, Cocker, Leyb- urn, 
' or any other of the Writers in our 
| Tongue; hut indeed all that can be 
done by Arithmetick. And iLere- 
' fore ij no other Book on this Subject 
comes out "till this Fer formence 15 
ot mended, I am ſatisfied, we 
Il have no new Book of Arih- 
1 —. very Joon. = 


By 


TC 'r Hoſpital, INS) 
Novemb. 12, 1712. | H. D I T'T:O RN. 
2 - Have peruſed this Book; and finding it 


very well done, recommend it to ſuch as 
deſire a good Knowledge! in ne 


From my School F 
in Foſter- Lane, 


| March 7, 172. C. SNE LL. 
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Both in the | 55 
Theory and Practice. 


| 8 E CT ION I. | 


Containing the General Præcoguita. 
R 1TH METI CK is an Art or Feiencs 

that teacheth us the dextrous handling of 
Nutnbers, and contains three Branches ; 


=_ EV ULGSRBG 1 1c £5 
*. e., SAA, ; 
1 1.16 ANALYTICAL. 8 
- a: For the well managing of which, the Arabians, as 
may be ſuppoſed by their way of Reading, invented the 
followin Symbols or Characters, commonly called Digits, 

pate, reaſonably :;gueſyd from the Fingers ot the 

and) which, though but few in Number, are ſufficient 


\« 


for managing the vaſteſt Calculations. 
' © © " See here their Names and Characters. 


- 
. 
* 6 


7 
18 = | 
5 — 
35 


2 Phe INTRODUCTION. {> 
„ 'The.Cypher, Null, ſtanding by itſelf, Ggnifiech No- 
ants; Hut ng Joined with ieee 
or decreafeth their Value, and is indeed the begigning of 
all Number, as we ſhall elſewhere demonſtrate, cofitrary 

to what Tacuet, and ſome other modern Artiſts affirm. 
Number is compaſed of one or a multitude of Units, 
* is that by which we ſay any Thing is autabered ; as 

1 Acre, 4 Crowns, ) Days in a Week. 

5. Of Numbers are ſeveral Sorts; as Digits, Articles, 
Compounds, Whole, Broken, Mixed; Qc. | 

6. Digit, are ſuch Numbers as are under Ten, as 2, 
3» +> Sc. | : Wy 5-2 GN V4 
: 7. Atticles are ſuch Numbers as are compoſed of a 
Digit and a Cypher, as 10, 20, 30, Ec. and are diviſible 
by 10 without a Remain deer. . 

8. Compound Numbers are ſuch as are compoynded 
of many Numbers, as r44; 282, 1728, 10, 896. . 

9. A whole Number either contains Unity, or ſome 
Number thereof; as 7, 21, 512, 2056, c. 

10. A Fraction, or broken Number, is always leſs than 
Unity, as 5 repreſent three Quarters of any Thing, or 
Unity ; and 85, or 6, is fix tenth Parts of Unity, Oc. 

11. A mixt Number is always greater than Unity, as 2 4 
tepreſents 2 Integers, and one half of an Integer or Unity, 
and 7 , or 9.75, betokens 7 Integers, and 75 hundred 

Parts of an Integer or Unity, © + oo 
12, According to the Diviſion of Unity, a Fraſtion comes 
raction is divided into two Parts, one 


to be ſtiled Vulgar or Decimal. 

13. A Vulgar | 
above another, with a ſmall Line drawn betwixt, of which 
the lower is called the Denominator, and the higher the 
Numerator, ſhewing how many of thoſe Parts are ſigni- 
fied by the Fraftion. So jf we divide Unity into 12 Parts, 
$s of thoſe Parts will be exprefled thus 124 Nerger and 7 


enominator, 


Parts thus 12, and fo others. 
14. A Decimal Fraction (which is the moſt genuine 
and natural Way of dividing Unity, and perhaps the moſt 
ancient) always ſuppoſes the Integer to be divided into 10, 
100, 1800 Parts, Oc. as You covet Preciſeneſs in your 
Operation. Hence the Denominator being known, needs 
not to be expreſſed, but you may place your Fraction as 
an Integer, by taking care to prefix its diltinguiſhing . 
127 5 "A 0 


»05 3 7353s thus, .o05 ; 45 


le IxTRODUCTION, 3 
or Comma; ſo 28 will N x 1 3, and 188 thus, 
us, 75, a 
15. Numbers are ſaid again to is ual, Unequal, Even, 
Odd, Evenly even, Evenly odd, Oddly odd, Compoſite, 
Prime, Plain, Solid, Perfect, Harmonick, Square, Cube, ga 
16, Equal Numbers are ſuch as contain an equal Num- 
ber of Units. | 
1 75. Unequal Numbers are ſuch whoſe Number of 
Units diſter. 4 : | "8 
18. An even Number is ſuch as may be divided into 
two equal Parts. | . 5 
19. An odd Number is ſuch as cannot be ſo divided. 

20. A Number evenly even, is ſuch as is compoſed of 
two even Numbers, ſuch a one is 8, for2 x 42 8. 
21. A Number evenly odd, is ſuch as is compoſed of 
an even and an odd Number; ſuch is 18 compoſed of 6 
and 3, for 6 x 3 183 or of 9 and 2, ſor 9 x 2 = 18, 

22. A Number oddly odd, is ſuch as is compoſed of 2 
odd Numbers; ſuch is 21 compoſed of 7 and 3, for 
* 3 a1. 3 : 
23. Some Numbers are both evenly even, and evenly 
odd, as 24 compoſed of 6 and 4, for 6 x 4 = 24, and 
io is evenly even; and it may be compoſed of $ and 3, 
or 8 X 3 = 24, and ſo is evenly odd. | | 

24. Compoſite Numbers are ſuch as are meaſured by 
lome other Number than Unity, ſuch are 8, 12, 15, 
255 Oc. | | 

25. Prime or Incompoſite Numbers, are ſuch as Unity 
only meaſureth; ſuch are 3, 5, 7, 11, 17, 19, ESC. 

26. Plain Numbers are ſuch as are made by the Multi- 
plication of two Numbers, as 12, 18, 36 ; the firſt made up of 
6 and 2, and the ſecond of 6 and 3, and the third of ꝙ and 4. 

27. Solid Numbers are ſuch as are made by the Multi- 
plication of three Numbers into one another; ſuch are 24 
made by the Multiplication of 2 into 3, into 4; and 60 
— 3 into 4, into 5; whence you may inter, that all 


Plain and Solid Numbers are Compoſite. 


28. Perfect Numbers are ſuch, whoſe Aliquot Parts ad- 
ded, are equal to themſelves; the firſt of which is 6,whoſe 
Aliquot Parts are 3, 2,1 =6: The Second is 28, whoſe 
Aliquot Parts are 14, 7, 4, 2,1= 28; of theſe Numbers 
are but few, only Nine in a Hundred Thouſand Millions. , 

e. | B 2 29. Har- 


4 The-InTRopucTtIoON. 
29. Harmonick Numbers are ſich, that the Aliquot 
Parts ow the one collected, make a Sum equal to the other 
| umber. | ; 7 
1 30. Square Numbers are ſuch as are made by the Mul- 
ti plication of ſome Number into itſelf; ſo 4 is the Square 
of 2, 9 of 3, 16 of 4, and fo on ad inſinitum. 

31. Cube Numbers are made by the Multiplication. of 
Tome Number twice jato itſelf, ſuch a one is 8, made by 
the Multiplication of 2 into 2 into 2, ſuch another is 27, 
and infinite more, 5 

32. Numbers to one another may be termed Aliquot 
Parts, Aliquant Parts, Prime, Compoſite. 
33. One Numberis ſaid to be an Aliquot Part to ano- 
ther, when the firſt preciſely meaſures the Second; ſo 6 is 
an Aliquot Part of 18, and ) of 28 z for 6 meaſures 18 by 
3, and 7 meaſures 28 by 4, Ec. 2 

34. One Number is ſaid to be an Aliquant Part of 
another Number, when the firſt meaſures not the ſecond 
without a Remainder ; ſo ; is an Aliquant Part of 18, 
and 9 of 25, Oc. 5 

35. One Number is ſaid to be Prime to another, when 
no Number can be found to mea ſure both preciſely, ex- 
cepting Unity; ſo 11 and 15 are Prime to one another; 
ſo are 13 and 36, and many more. * 3 

36. One Number is Com poſite to another, when a Num- 
her can be found that meaſures both exactly beſides Unity, 
ſuch are 12 and 36, 15 and 75; fince 3 meaſures the firſt 
Bair, and 5 the ſecond ; and ſo in many more. 

37. Numbers to one another may be ſaid to have Rea- 
ſon or Habitude, and may be twofgld, either in reſpect 
of Quantity or Quality. 7 3 fi 

38. In reſpect of Quantity, it is conſidered only betwixt 

two Numbers, of which the firſt is called the Antecedent, 
the ſecond the Conſequent, and is either equal, as 3 to 3, 
or 7 to 7 3 or unequal, which may be of the Greater to 
the Leſs, as g to 4, or of the Leſs to the Greater, as 
4. to 6. | | TITS 
309. Reaſon, as well of the Greater to the Leſs, as of the 
Leſs to the Greater, is fivefold, viz. Firſt, NMultifle; Second-- 
ly, Superparticular; Thirdly, Superpartiens z Fourthly, 
Atultipleſuperparticular ; Fitthly, and laſtly, Mulr-pleſu- 
Perpartiens, The threg firſt of which are called Simple, 


y_ 


The INTRODUCTION. 5 
the two laſt Mixt, Reaſon or Habitude; to give a Name 
to their Oppoſites or Contraries, we join the Propoſition 
Sub; then they are called Submuiriple, Subſuperparticu- 
lar, &Cc. 124 = We | S107 08 
40. Firſt, Multiple Reaſon, is when the Antecedent, or 
Greater Number containsthe Conſequent,orleſs Number, 
ſome certain Number of times, without a Remainder, as 
6 to 3, commonly called Duple; 21 to), commonly called 
Triple Reaſon: their Oppoſites are of the Leſs to theGreat- 
er, as 3 to 6, 7 to 21, that is Sub-Auple, Sub. triple Reaſon, 
41. Secondly, Super particular Reaſon, is when the An- 
tecedent or Greater Number contains the Conſequent or 
Leſs Number but once with a Fraction, whoſe Numera- 
tor is always Unity; ſuch are 3 to 2, 4 to 3, 5 to 4, Oc. 
commonly called Seſquiatztera, Seſquitertia, Seſquiquarta, 
Reaſon or Proportion: Its Oppoſite is, Subſuperparticu- 
lar, as of 2 to 3, 3 to 4, 4 to 5, Cc. commonly called Sub- 
ſeſquialtera, Subſeſquitertia, Subſeſquiquarta, &c. | 
42. Thirdly, Superpartient Reaſon is, when the An- 
tecedent or Greater Number contains the Conſequent or 
Leſs Number once with a Fraction, whoſe Numerator is 
always more than Unity, ſuch as 5 to3, ) to 4, c. com- 
monly called Superanpartiens tres, and Snpertripartiens 
quartas, &c. Its Oppoſite is Subſuperpartiens, as of 3 to 
5, 4 to 7; or Suoſuperainpartnens tres, Subſupertriparttens 
quartas, &c. 5 | 
* 43. Fourthly, Muttipleſuperparticuiar Reaſon, is when 
the Antecedent or Greater Number contains the Conſe- 
quent or Leſs Number diverſe times with a Fraction, 
whoſe Numerator is always Unity ; ſuch as 9 to 4, or 
Duflaſeſquiquarta, 9 to 2, or Quaaruplaſeſquialtera, 26 to 
5, or Puintaplaſeſquiquinta, &c. Its Oppoſite is, Submu- 
tipleſuperparticutar, as 4 to 9, 2 to 9, 5 to 26, c. 
44. Fifthly, Multipleſuperpartiens Reaſon, is when the 
Antecedent or Greater Number contains the Conſequent 
or Leſs Number diverſe times with a Fraction, whoſe Nu- 
merator is always greater than Unity; as 8 to 3, common- 
ly called Duplaſuperdnpartiens tertia; 19 to 5, termed 
Triplaſuperquaaripartiens quinta, &c. Its Oppoſite is 
Sub multi pleſuperpartiens, as 3 to 8, 5 to 19, Cc. Under 
ſome of theſe five Species are com pre bended all the Va- 
riety that can happen betwixt two Numbers, in ref po | 


6 The IN rRobucrlio r. 
Quantity; the ſame helds alſo in Fractions, as well a8 
mix d Numbers, o UF + 

. 45+ In reſpect of Quality, which is only a Similitude of 
Keafons, commonly called Proportion, it is conſideted 
betwirt more than two Numbers: For though the Reaſon 
of two Numbers may be had as before, yet a Similitude 
of Reaſons cannot be tound, unleſs the Numbers be more 
than two, and is threefold : Firſt, in reſpect of their Di- 
ference. Secondly, In teſpect of theit Quote. Thirdly, In 
reſpect of both. Of the firft, ſpringeth Arithmetical ; of 
the ſecond, Geometrical; of the third, Harmonical Pro- 


; 46. Arithmetical Proportion, is an Equality of Differ- 
ences ;. that is ta ſay, when a Rank of Numbers have 
one and the ſame Difference, and this is two-fold, con- 
tinued, or diſcontinued. | 
47. Pirſt, Continued; when of ſeveral, the zd exceeds 
or is leſs than the firſt by the ſame Numbers of Units, 
as the zd doth exceed or js leſs than the 2d, or as the 4th 
doth exceed or is lefs than the zd, Sc. So 1, 3, 5, 7,9, 
11, Cc. are Numbers in Arithmetical Proportion, in- 
creaſing by 2. And 16, 13, 10, are Numbers in Arith- 
metical Proportion, decreaſing by 3. And 1, 2, 3, 4, 5,6, 
7, are Numbers in Arithmetieal Proportion, continued, 
inczcafing by Unity, and thefe are what is commonly 
called Jrithinetical Pregreſſion, | | 
48. Secondly, Diſcontinued, that is, when there is the 
ſame Difference betwixt the firſt and 2d, as there is be- 
twixt the 3d and 4th, but not as berween the ad and 3d, 
$01, 3 *.* 7, 9 are four Numbers in Arithmetical Proporti- 
en. The Difference of x and z, and of 7 acd 9, being 23; 
which is not the Difference of 3 and 3, which is 4. | 
49. Geometrical Pr ion is an Equality of Ratios; 
that is to ſay, white Sanaa) Numbers being divided by 
ane another have ſeveral Quotients, and is either Con- 
tiaved or Diſcontinued, | 
52. . Continued, when of ſeveral] Numbers, the 1 
bears the ſame Ratio or Proportion to the ad as the 2d 
doth to the zd, and as the 3d doth to the th, Sc. Thus 
2, 3, 4, 6, are Geometrical Proportionals continued 5 
fince there is the ſame Reaſon of 2 to 3, as of 4 to 6, 
rab being daten, . 8, 4+ d. 14, 38, fun ere 
| | | umbers 
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Numbers in Geometrical Proportion, for the ſame Rea- 
ſon; and this is what is commonly called Gecinetrical 
Progreſſion. ; - 
51. Second, Diſcontinued or Interrupted, when the, 
Proportion of the i ſt to che ad is the ſame as that of the 
3d to the àth, but not of the zd te the 3d. Thus, 
326 216: 32, are Geometrical Proportions diſconti- 
nued; 3 being contained in 6 as oft as 16 in 42, that is 
twice, which is not the Praportion of 6 to 16; and this is 
what is commonly called % Golden Rule. 

52. Harmonick, or Muſicaſ Proportion, is when the 1ſt 
Term is to the laſt as the Difference of the 1ſt and 2d to, 
the Difference of the two laſt. So theſe three Numbers, 
2, 3, 6, are in Muſical Proportion ſince 2 Is to 6, As f, the 
Difference of the two ſirſt, Io 3, the Difference of the tu oo 
laſt. Thus alſo theſe 4 Numbers ate in Harmonical Pro- 
portion, vir. 2, 3, 6, 125 fince the firſt Is to the laſt, As 
the Difference of the two firſt, To the Difference of the 
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SE r. IL 
The Diviſion of a Pound S terling. 


14 Fanhings” 8 85 Fr Nr . 
12 Pence, or * PSY oe AN AS 
3 Eos | 12 1 Shilling os | 
Shillings {| & |} x Crown | 
Fe or * | | | N 
120 Shillings J I Pound 


* 


N — r ee 1 
1 6 5. and 84. 1 Noble 

3 2 Nobles | © | 1 Mark | 

3 Marks 2 Pounds | 

1 Mark 1 Noble = 11 e 

240 Pence | 1 Pound 

12 Farthings . I Pound 


4 Stone, or 56 Pound 
8 Stone, ur 112 Pound 


8 The IX TROSDBVCTION. 

bw: 2 of a Pound Troy. 

24 ie | I Penny We. | 240 Penny 
120 Penny Weight 5 1 8 N reg A 
2825 * x Pound Troy win 5 = 

O 

: 14 Qun. => enny We. J® t — Ser. Grains. 

une Weight. 

— — vets 2 F T .. | 8 a |; 7 256 Drams- 
16 Qunces } {x Pound [make a w. 
14 Pound I 792 Qunces 

2 Stone, or 28 Baume make a C. 


ot 
543 Hundred [t. 28672 
27 ve | Dr. make 4 


| 
| 


Hundred C. Wr. 3584. 
1 Hundred g Gy 2 ake a 
| | 1 Pipe or Butt Stone Low 
zo Hundred - 1 Tun or Load O in 
k - Tr 2 — 224 Uunces. 
Ader becaries Weighs (Cant 


——— 


20 Grains — — 


1 Scrupſe 6 Drams in a 


3 Scruples ' x Dram Pound, 288 Scru- 
8 Drams a t Ounce | | ples in a: Pound ; 
12 Ounces «© 1 Pound | 5760 Grains in a 
— . Pound. 

Ky . | af 
: ' Long 

5 Bonn] 

>, 

| 4 

| | Mt 
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The INTRODUCTION. s 
Long Meaſure. 
3 Barley Corns - | ITI Inch 190080 Bar. 
4 Inches c 0 1 Palm Cor. make a 
11 Inches, or 3 Palnis 1 Foot er 28 
3 Feet x Yard | 80 
3 Feet 9 Inches 847 Ell Engliſh | pee 3 
5 Feet 11 Geomet. Pace] Mile, 1760 
f Feet, or 2 Yards |= | Fathom Yards make 
1 Yards 1 1 Perch | a Mile, 1056 
42 Perch, or 142 Paces 99 * Furlong Paces make 
8 Furl. or 320 Perches II Mile 1 wo. 4 
F erch. make 
; 3 Miles _J Ur League : Mit, 
: Cloth Meaſure. 
{ 
; Nails uart Wr 
: TITTY 2 Jr x Qua ul 16 Nails one Yard. 
1 [5 Quarters ; 8 1 Ell Engliſh 20 Nails one Ell Engliſh. 
N z Quarters 1 Ell Flemiſo | 12 Nails one EllFiemiſn. 
. _ 1 
I 
Dry Meaſure. 
1 2 Pints r Quart f 
| 2 Quarts 1 Pottle ; 
2 Pottles 1 Gallon 1 
2 Gallons „ 
4 Pecks i | Buſhe] Land Meaſure 
3 Pecks |S 1 Buſhel Water enn 
4 Buſhels 1 Coomb 
2 Coombs | 1 Quarter 
4 Quarters 71 Chalder 
| WH Quarters SS El. Tun, or Wey 


= 
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 Lignid Meafare. 

2 Pints | 't Md'- fy Quart © 

2 Quarts EY I 1 Pottle #7761 

2 Pottles - 4 | Gallon + (Herrings 

8 Gallons II Firkinof Ale, Soap, or 
9 Gallons II 1 Firkin of Beer 
2 Firking | 2, E Kildetkin TY 
2 Kilderkins Ie x Barrel, or 36 Gallons 
42 Gallons rr | |= Tierce 
63 Gallons EO Hogſhead 

2 Hogſheads ; | Pipe or Butt 

2 Butts, or 252 Gallons} 1 Tun 

TIME. 

60 Seconds Nt i Minute TY 

60 Minutes I Hour | 
| 24 Hours 2 } x Day Natural 

7 Days IF Week 

4 | 4 Iii Month © | 
| n oF | 

L Months a oneDay 1 Year, or 365 Days 


Sometimes a Fraction is'exprefled Decimally; and in 
this Caſe an Unit is ſuppoſed to be divided into 10 Parts, 
and every one of thoſg 10 Parts, into other xo Parts; 
whereby Unity is divided into 100 Parts, Again, every 
of thoſe Parts are ſuppoſed to be divided into other 10 
Parts, and then Unity is divided into 1000 Parts; and fo 
as far as you pleaſe.  - 

In any Decimal Fraction, the Denominator is not ex- 
preſſed, but underſtood; and the Numerator hath a Point, 
or Comma, prefixed, to diſtinguiſh it from an Integer. 

So if a Pound be divided into 10 Parts, 10 Shillings, 

or +, will be thus expreffed, 78, or thus, .5. 
Again, If a P Sterling be divided into a 100 Parts, 
5 Shilling, or 4 of a Pound, will be expreſſed thus, 1885 


or. 25. ; 
Thus 


The INTRODUCTION. a 


Thus you ſee the Denominator of a Decimal Fraction 
may very well be omitted, becauſe eaſily known, being 
always an Unit with as many Cyphers annexed as there 
are Places in the Numerator. 


Note alſo, That Cyphers placed to the Left-hand of an 
Integral Number, or to the Right-hand of a Decimal, 
neither increaſe nor decreaſe the Value; but placed con- 
trary, work Nr Effects: for as Cyphers placed to 
the Right-hand of an Integer, increaſe the Value in a 
tenfold Proportion; ſo 2 placed to the Left -· hand 
of a Decimal Fraction, decreaſe the Value in the ſame 
Proportion. 

So 5 Pounds, by annexing a Cypher to the Right-hand, 
becomes 50 Pounds, ten times more than before: So.5 J. 
or 105. by annexing a Cypher to the Left-hand, becomes 
.05, or 1 Shilling, ten times leſs than before. But more 
of this in Decimal Arithmetick. 
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NUMERATION- 


BE 1 Numeration Ne know how to place, or give a juſt 
Value to, any Number propounded ; which that you 


may do, obſerve the Nature of the following Table. 


The TABLE. 
Fob 09,20) 6055007 1d oil 
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In the fopegoing Table vou may ſee how each Place 
exceeds the former ten times, increafing ip Value to- 


wards the Left-hand 


The firſt Place is * Pigs of Units, the 3 Tens, 
the third Hundreds, the fourth Fhouſands ; and ſo on as 
far as you pleaſe. 


The Denomination of the firſt Period, or of the firt 3 


Places, is Hundreds; the Denomination of the ſecond Pe- 
riod, or of the 4 3 Places, is Thouſands, of the third, 
is Millions. 

The fourth Period, if it had been annexed, would have 
been Thouſands of Millions; but in Practice we have 


ſeldom Uſe for ſo _ a Number, 
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NUMERATION, 13 


In reading the Numbers, it is convenient the young 
Learner exerciſe himſelf in the ſmalleſt firſt, and ſo pro- 
ceed to the greater, till he be perfect. 

The Value of 7654321, being the 7th Number in the 
Table, will be found to be in Words at length, ſeven Mil- 
lions, fix hundred fifty-four Thouſand, three Hundred, 
Twenty-one. Of the fourth, to wit of 4321, the Value 
in Words at length will be, four Thouſand, three Hundred, 
barn pow: and ſo of any other. | 

And though the former Table go but to 'y Places, yet 
it is ſufficjent to find the Value of any Number, though 
it conſiſt of 90 thouſand Places. | | 

A ready Way in long Numbers, is pointing the Places 
of Millions, as in the Number underneath. FERN 


1 
. 
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765432 34567 898765432 3456789142 
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ADDITION. 


DDITION is the Gathering together of their 
A Numbers into one Total Sum. 


Addition of IN TEGERS. 
Ke. f \ / 2 


ace Units under Units, Tens under 
fox every 10, carry one to the next 


Ta 


Take care to pl 
Tens, 896. And 


lace, 


Addition of INTEGERS. 


To work this pen, begin in the 
Units place, and ſay, is a 11, and 6 
is 17 3 place un * — ace of Units, 
and for the Ten carry One to the next 
place; then going to the place of Tens, I 
fay, 1 that I carried and 6 is 7, and 7 is 
14, and x is 15; ſet down 5, and carry 


one; then 1 I carried and 9 is 10, and 9 is 19, and 2 is 
213 ſet down one, and carry two; then 2 I carried and 
2 is 4, and 2 is 6, and 4 is ro, which being the laſt, ſet it 
all down, and the Total Sum will be 10157, as in the 


Example may be ſeen. 
Otber Examples for Pratfce 
46725632 
12982624. 
37890167 
34256782 
42167142 
46 300001 
bo Ft 
32142 72900 
12162 4678 
42164 290 
39786 46 
21214 7 


Addition of Mox NE x. 


In Addition of Numbers of diverſe Denominations, as 


Money, Weight, Meaſure, £5c. 


Common. 


We ſhall firſt begin with Money, chat being the molt 


Having 


Addition of MoNEy. Is 
Having placed the Numbers given, to be added in 
their Order, (via.) Pounds under Pounds, Shillings under 
Shillings, and Pence under Pence, &c. 
Then, 
carry one Penny, for 12 Pence 


or 20 Shillings carry one Pound. 
PU TIP ER | ; Example. 
Begin with the Farthings, and ſay, 2 J. 5. 4. 4. 
and 2184, and 3 is J, and 1 is 8 Farthings, 21 12 7 1 
ſet down a Cypher, and carry 2 Pence 36 15 8 3 
to the place of Pence; then 2 I carried 14 12 7 2 
and 2 18 4, and ) 18 11, and 8 is 19, and 18 15 2 2 
7 is 26 Pence ; ſet down 2, and carry 2 
Shillings ; then 21 carried and 5 is 7, 91 16 2 © 
and 2 is 9, and 5 is 14, and 2 is 16; ſet — 
down 6 Shillings and carry 1 Angel, 
which with the other 4 Angels make 5 Angels; ſet down 


1 Angel and carry 2 /. Then in Pounds work as in Inte- 


For 2 4 eu 
carry one Shilling, and 


| JR 22 1 
n in Sd . - 


CE Ee Es Bp Wc 


gers, and the Sum will be 91 J. 165. 2 4. 0 4. 

1 Other Examples for Practice. 
SM 4X $445 $ 4 * 4 6 
6-0 G 365 16 8 x 
1 r 91 12 5 2 
t | 8 23 178 18 8 3 
EI 16 16 $8 1 6 12 5 x 
s 74 7 7 3 129 13 6 3 
o | 18 12 2 0 1 
4 — A 624 13 8 3 
2 1 223 19 2 r 
50 — 1 100 OO © © 
7 &. $5, n 
12 17.9 2 146 17 10 * 
51 RE jar 15 8 2 
7 13 9. 4 178 12 3 2 
— F/ 9 4 246 16 8 2 

* 146 17 11 

5 e i 15 5 3 

| OST of 129 18 8 © 

5949 03 6 © 


If 


16 Addition of Wz1cart. 

If your Suin be long, you may point it, or divide it 
into Parts; and the Parts added together will be equal 
to the Whole, which proves the Work. 5 


Addition of Troy- Meigbt. 


Having placed your Numbers in order, that is, each 
under its own Denomination; then, for every 24 Grains, 
carry one Penny-weight, for 20 Penny-weight carry one 


Ounce, fbr i 2 Ounces carry one Pound: 


Begin with the Grains, and ſay, 12 Ib. ou. Pw. gy. 
Gr. and 13 is 25, and 15 is 40, which as- It; 15 
is one Penny-weight, and 16 Grains; 36 5 15 13 
ſer down 16 Grains, and carryone Penny- 64 2 14 12 
wg to the place of Penny-weights : — — 
In Penny- weights work as in Shillings; 125 4 O 16 
in the Ounces work as in Pence; and — 
in the Pounds as in Integers, and the * 
Total will be 125 . 400. 1 pw. 16 gr. 


Other Examples. 


B. ou. pw. gr. . ou. fwv. gr. 
e $216" 710 19 
142 8 18 10 1a 3 7 05 
219 6 10 14 7146 8 11 16 
216 7 12 10 2162 3 13 10 


* — * - = 
— — —— Ry 


943 6 18 21 14742 3 03 Oz 


Addition of Averdupois-IW, eight. 


Having placed your Numbers in their true Places; for 
16 Drams carry one Qunce, for 16 Outices carry one 
Pound, for 28 Pounds carry one Quarter, for 4 Quarters 
carry one Hundred Weight. * 


Begin 


for 
ne 
ers 


gin 


Proof of ADDITION, 17 


| | Example. 
Begin with the Ounces, and ſay, 10 C. 4. Ib. on. 

Ounces and 5 is 15, and 8 is 23, ſet 36 2 11 8 

down 75 Qunces, and carry 1 Pound to 14 1 17 5 

the Pounds; then x Pound I carried 64 2 13 10 

and 13 is 14, and 17 is 31, and 11 is ————— 

42 Pounds, which is 1 Quarter and 14 115 2 14 7 

Pounds; fet down 14 and carry 1Quar- — 

ter. In the Quarters, work as in the 

Farthings, and in the Hundreds as in Integers, and the 

Sum will be found to be, 115 C. 24. 1440. 7 cu. 


Other Examples. 
. ou. ar. F 
71 11 10 Ws: KEE: 5 
36 8 12 678 1 14 10 
14 5 10 24x 8 19 8 
3 362 3 10 5 
1 e 


There are other Weights and Meaſures: But he that 
underſtands theſe, cannot be ignorant of any other: If he 
but take notice of the Tables of Weights and Meaſure, 
in the Introduction, where he may ſee how much of one 
Denomination make one of another; then the Work will 
be eaſy enough. | 

We fhall therefore ſhew the Learner the Proof of Ad- 
dition, and ſo conclude this Rule. < 


Proof of App1iTIoN. 


In Proof of Addition, add your Numbers downward, 
contrary to the common Way, carrying as uſually; ſo will 
you avoid making a Miſtake in the ſame Place: If che To- 
tal Sum be the {ame both Ways, you are right, elſe not. 


D 


Example. 


18 Que ſtions in ADDITION. 


Example. 


In Money. In A verdupois wt. 
E C. 4. bb, on. 
„ 7 9 _— 7 4. 8 
362 14 2 178 1 19 10 
174 TE 5 nee 
— — n 


—— — — Sum 990 2 4 10 
Proof 683 13 4 — um 


n 


Queſtions in ADDITION. 


A Man at Mancheſter demands how far to London; 
and was anſwered,” from hence to Derby is 38 Miles, 
thence to Harborough 32 Miles, thence to St. Albans 46 
Miles, and ſo to London 20 Miles. | 

What is the Diſtance from Mancheſter to London? 

38 
= 32 

Facit 136, as in the Work. 46 

| 20 


— — 


136 


An old Man's Age was required, and he anſwered 20 


1 = apt, Sons and 3 Daughters ; betwixt the Birth of 
each of my Sons was 2 Years; betwixt my laſt Son 

and firſt Daughter, 4 Tears; and 4 Years apiece be- 

twixt the reſt of my Daughters; in my 2oth Year 
was my firſt Son born, and that is the Age of my 
youngeſt Daughter. . 8 

What is the Father's Age? 
2 


OH 


Anſwer, Sixty Years, 


T 


2 
* 


E 
. 
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SUBTRACTION. 


Y Subtraftion we find the Difference of any two 
Numbers, by taking or drawing the leſſer from the 
greater, whereby the Difference will appear. 


Subtraction in INTEGERS. 


Take care to place Units under Units, Tens under 
Tens; and in caſe of Want, in Subtracting, borrow Io, 
and for every 10 ſo borrowed, pay 1 in the next Place. 


EXAMPLE. 


Bought 7126 Bundles of Yarn, of which I have ſold 
1693 out again. What remains to ſell? 


Place your Numbers as in the Margo, Bought 7126 
and beginning at the Right-hand, ſay, Sold 1693 


3 from 6 and there remains 3, 9 from 2 1 — 
cannot, but 9 from 12 (for borrowing 10 Reſt 5433 
makes the 2 12) reſt 3; then go on, ſay- 9 


ing, 1 I borrowed and 6 is 7, from 1 1 
cannot, but 7 from 11, reſt 4; laſtly, 1 I borrowed and 


I is 2 from 7, reſt 5: So will the Remain be found 5433, / 
as in the Work. 1 85 


Other Examples for Practice. 


Lent 467256 From 67254246 
Paid 414063 Subt, 6109826 


— ny | 


D 2 Lent 


20 Subtraction of MoN Ev. 


Lent at one time 4246462 J. 
at another 124216 


at another 62142 
at another 4215 
Lent in all 4437035 
Paid at one time 1263125 
at another 642162 
at another 82425 
Paid in all 1987712 | 


Reſt to pay 2449323 
In this laſt Example TI add the Sums lent into one 
Sum, and likewiſe what was paid; then ſubtratiog as 
before, the Remainder will be found to be 244932 3+ 


Subtrattion in MONEY. 


In Subtraction of Numbers of diverſe Denominations, 
we ſhall, as in Alaition, begin with Money in the firſt 
Place, and of the reſt in their Order. 


Subtration in Money is not much different from Jute- 
gers; only Note, That having placed your Numbers right, 
the Leſs under the Greater, and Pounds under Pounds, 
Shillings under Shillings, c. You muſt in Caſe of Want 
in the Farthings, borrow 4, or one Penny; and in the 
Pence borrow 12, or one Shilling; and in the Shillings, 
borrow 20 Shillings, or one Pound, remembring always 
to pay what you borrowed to the next Place, by calling 
the lower Figu:e one more than it is. 


EX A M- 


Subtrattion of MONEY. 


EXAMPLE. 


Begin with the Parthings and „ 
ſay, 2 Farthings from x I cannot, Lent 67 12 O or 
but 2 from 4, reſt 2, and x is 3, Paid 18 14 o9 oz 

which ſet down; then go to the —̃— 
Pence, ſaying 1 I borrowed and Reſt 48 17 O 03 
is 10, —. „ er 
rom 12 reſt 2 and ) is 9 Pence, which ſet down; then 
proceed to the Shillings, ſay 1 Shilling I borrowed and 
14 is 15, from 12 I cannot, but from 20, reſt 5 and x2 [ 
is 17, which ſet down, and going to the Pounds, work as \ 
in Integers, and the Remain will be 487. x7 5. 9 4. 3 94. 


— 


Other Examples for Practice. 


— . . 
Lent 142 16 9 x Lent 416 16 7 
Paid 79 13 8 2 Paid 198 14 2 


W 4 


„ 
21 14 9 
| 36 18 2 
Lent at ſeveral times“? 1 '7 3 \ 
p 91 14 6 I 
t N - 12 :V k 
: 83 16 7 | 
14 14 2 | 
1 — — 
, | 
Paid 333 12 34 
Reſt to pay | 5 
＋ — — — 


SubtraTion 


22 OIMubtrattion of TROY-W EIGHT. 


Subtraftion of TRov-WEIGHT. 


In Subtraction of Troy-Meigbt, in caſe of Want in the 
Grains, borrow 24, in the Penny-Weight 20, in the 
Ounces 12,and in the Pounds as in Integers; remembring 
ſtill to pay what you borrow to the next Place. 


Begin with the Grains, Ib. on. pw. gr. 
and ſay 16 Grains from 14 Bought 672 11 12 14 
Grains [ cannot, but 16 from Sold 149 08 13 16 
24, reſt 8 and 14 is 22, — 
which ſet down; then pro- Reſt 
ceeding to the Penny- , r ng 
weight, there you may work as in Shillings, and in the 
Ounces as in Pence, and in the Pounds as in Integers. 


Other Examples. 


Ib> ou. pw. gr. Ib. ou. pw. gr. 
Bought 674 c7 o4 10 Bought 4218 os 07 11 
. Sold 194 08 11 06 Sold 1982 08 10 14 


Reſt Reſt 


» — 


_— 


— 


Subtraction of AVERDUPOIS-WEIGHT. 


Having placed your Numbers in Order, as was inti- 
mated before, ſubtract as uſually ; but in Caſe of Want 
in the Drams or Ounces borrow 16, in the Pounds 28, in 


the Quarters 4, and in the Hundreds as in Integers. 


| | 1 in with the Ounces, G g 38. 
| and ſay, 8 Ounces from 5 Bought 

| Ounces [ cannot, but 8 from Solck . by : 
| 16 reſt 8 and 5 is 13, which — — 
1 ſet down; then 1 I borrow- Reſt 

' ed and 10 is I1, which ſub- — | — 


tracted from 11, reſt o, which ſet down; then proceed ; 
| to the Quarters, where work as in Farthings, and in the | 
| C's work as in Integers, _ 
1 | her 


Proof of SUBTRACTION. 23 


— 


Other Examples. 


C. 4. . G 0 
Bought 426 2 19 Bought 144 2 14 5 
Sold 198 3 25 — 7 


Reſt App 


— 


—gyLt 


Proof of SUBTRACTION. 


To prove Subtraction, do thus; Add the Sum to be 
ſubtracted to the Remainder, the Total will be equal 


to the Number from which you were to ſubtract, if your 
Work be right. : 


Example in Money. 


SS 
Lent 42 16 og 


Paid 18 16 11 
Reſt 23 19 nm 


— — — 


Proof 42 16 og? 


— ́ — 


c 


: | Tn Troy-IWeight. 
f tb. ou. pw. gr. 0 
1 Bought 142 12 11 14 
5 : r : 
* | Reſt 63 oz 15 42 


1 — 7 


. BH — OS ͤjb5—XB— 
ed : _ 


A Bond 


24 QYQueſizons in SUBTRACTION, 


A Bond dated in the Year 1685, How many Years 
are ſpent this preſent 1712 ? 


From 1712 
Subt. 1685 


— — 


Reſt 27 Years, the Anſwer. 


The Author hereof was born in the Year of our Lord 
1660, How old is he this preſent Year 1712 ? 


From 1712 
Sade. 1860 


— — 


Reſt 52 Years, the Anſwer. 


| — 


What Numberof Ponnds, Shillings and Pence, added 
to 347. 165. 94. 19. will make 100 J. 


EE 3 
From 100 oO o oo 
4 Subt. 34 16 og or 


65 03 02 03 The Anſwer. 


_ 
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MVLTIFLICATION. 


Y Multiplication, we Increaſe or M ultiply one Num- 
D ber by another, as oft as there are Units in either of 
the Numbers, and it ought to be perfectly underſtood by 
the Learner, who would know any thing of Arithmetick ; 
Thouſands of Queſtions in a great many Parts of the Ma- 
thematicks being reſolved thereby. 

In Multiplication are three Numbers or Members to be 
well taken notice of. ee Bit 

Firſt, The Multiplicand, or Number to be multiplied. 

Seconaly, The Multiplier, or Number by which we 
multiply. „ 

Thirdly, The Product, or the Number proceeding, or 
produced trom both. 8 ern. 

In Multiplication it holds, 

As an Unit : To the Multiplier : : 

So is the Multiplicand : To the Product. 


So if one Yard Coſt 5 Shillings, what will 64 Yards 
Colt? i 


Here one Yard bears ſuch Proportion to 5 Shillings, as 


64 Tards will bear to the Produtt. 


To work this 8 place your Numbers in order; 
as in the Example following. 1 | 


NN., „ Ya mw 
If 1: 5 :: 64 Multiplicand. 
IJ Multiplier. 


Product 320 Facit 320 Shillings, or 16 Pounds. 


Here I multiply 64 by 3, ſaying 5 times 4 1s 20, ſet 
down a Cypher and carry 2; then 5 times 6 is 30 and 
2 | carried is 32, which ſet down to the Left-hand, the 
Cypher makes the Sum '320 for the Product: And fo 
many Shillings will 64 TEE colt, at 5 Shillings the Yard. 


- 


But 


26 Multiplication: of INTEGERS. 


But before we proceed any farther, it will be conveni- 
ent to give you a Table of Multiplication, which the 
Learner ought to get perfectly by Heart. 


A Table of MULTIPLICATION. 


The foregoing Table containg the Multiplication of the 
Digits, one by another, or by themſelves, to which we 
have added a Column of 12 baue Digits, for the uſeful- 
neſs thereof; the reading whereof is eaſy; for ſuppoſe 
the Product of 7 by were required, look fox a Number 
at the Top, as ſuppoſe 9, and the other, to wit 7, in 
the Side, and in the Angle or Meeting is 63, the Product 
required; ſo 8 times 6 will be 48, look 8 in the Fop, and 
6 in the Side, and in the Angle of meeting, you. will 
find 48, and ſo of any other. | 
In Multiplication it mattereth not whether of the 
Numbers is made the Myltiplicagd, or whether the Mul- 
tiplier, for the Product is the ſame. 
Only its more convenient to make the leſs the Multipli- 
er, and then proceed to the Work by the following Rule. 


Firſt, Set down the greater Number, and under it the 
Leſs, Units being under Units, Tens under Tens; then 
drawing-/a Line under them, begin with the firſt Figure 
of the Multiplier towards the Right. hand, and by it mul- 

tiply each Figure of the Muttiplicagd, obſerving * 


3 .. Mo, me, 
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Multiplication of INTEGERS 27 
Ten to carry une to the next Place ; then proceed to the 
ſecond Figure of your Multiplier, doing as before, only 
ou muſt place your Product a Figure nearer to the Left- 
and, and ſo proceed to every Figure, doing as before, 
and removing every Product a place nearer to the Left- 
hand; then drawing a Line under them, add them as 
they ſtand, and you will have the true Product, which 
may better be underſtood by obſerving the Work of the 
following Examples. 


Example the Firſt. 


By one Figure, Mul. 1728 Multiplicand. 
| by Multiplier. 

Having placed your Num- —— 
bers as in 10 Margin, ſay 12096 Produtft. 
times 8 is , ſet down 6 and 12 = 
carry 5; then ) times 2 is 14 and 5 is 19, ſet down 9 
and carry 1; then ) times ) is 49 and 1 [I carried is 
50, ſet down a Cypher and carry 5; then) times 1 1s 7 
and 5 I carried is 12, which ſet down, and the Pro- 
duct is 12096. 8 ; 

This Queſtion is the ſame as if one had demanded 

In 1728 Weeks, how many Days? A 

Or in 1728 Lancaſhire Perches, how many Yards? 

Or, in 7 Foot of Timber, how many ſolid Inches? 


The Anſwer would have been alike in all, 


Example the Second, 
By two Figures. Multiply 3421 Multiplicand. 
| by + 36 Multiplier. 


— 


Firſt ſay, 6 times 1 is 6, which 20526 
ſet down 3 then 6 times 2 is 12, 1026 3 


ſet down 2 and carry 13 then 6 ——— 


times 4 is 24 and 1 is 25, ſet 123156 Product. 
down 5, carry 23 then 6 times z | 

is 18 and 2 is 20, which ſet down; then beginning 
with the 2d Figure of the Multiplier, ſay 3 times 1 is 3, 
which ſet down ynder the ſecond Pigure from the Right- 
| 2» | E. a 1 Leer hand; 


28 Multiplication of INTEGERS, 

hand; then 3 times 2 186, which ſet down; then 3 times 
4 is 12, ſet down 2, carry 15 then 3 times 3 is 9 and 
1 is 10, which ſet down, and your Multiplication is finiſh- 
ed. But now you muſt add the two Products as they ſtand, 
as before taught in Addition of Integers, and the Sum is 
the true Product, to wit, 123156. When you had mul- 
tiplied by 6, inſtead of multiplying by 3, you might have 
taken half the Product of 6, ſetting it one Place nearer the 
Left-hand, as you may ſee. This Queſtion is the ſame as 
if one ſhould ask in 3421 Yards, how many Inches? 


Example the Third. 


By 3 Figures. Multiply 1642 Multiflicand. 
"1.0 | by 231 Multiplier, 
Firſt ſay, once 2 is 2, 1 — | 


once 4 is 4, once 6 is 6, 7 1642 

once I 1s 1; Secondly, 3 4926 

times 2 is 6,3 times 4 is 3284 

1a, ſet down 2, carry 1; 3 

and 3 times 6 is 18 and 379302 Product. 


II carried is 19, ſet down 
9 and carry 1; then 3 times 1 is 3 and 1 is 4. Then be- 
gin with hs laſt Figure and ſay, 2 times 2 1s 4, and 2 
times 4.is 8, and 2 times 6 is 12, go 1; Laſtly, 2 times 1 
is 2 and 1 is 3. Theſe three Products placed and added 
as in the Example, give 379302 for the true Product. 
This Queſtion is 4 ſame as if one ſhould ask, In 1642 
Gallons of Wine, how many ſolid Inches? 
Theſe Examples being underſtood, it will be needleſs 
to explain any more; only take two or three for Practice. 


Other Examples fer Practice. 
(I.) Mult. 41265 And (II.) 462525 
by 1728 | by 2007 
* 230120 33239075 
82530 925450 
288855 — naw 
41265 * 928689075 Prod. 


i 57303920 Pu, cui) 


A. 9 2 +, +... 


Multiplication of InTEGERs. 29 


(III.) Mult. 46725 And (IV.) 123456 
by 2400 ' by 1000 


— 


186 900 Proa, 123456000 
| 93450 


Prod. 112140900 


In the ſecond Example, I contracted my Work by 
omitting the Cyphers, only keeping their places vacant, 

In the third f N I multiplied by 24, adding two 
Cyphers to the Product. | © 

In the fourth Example, I added three Cyphers to the 
Multiplicand, for 1 neither Multiplies or Divides ; and 
ſo of any other. 

Multiplicatien may be performed without any Charge 
to the Memory, by ſetting down the whole Product of 
the Multiplication of eve.y fingle Figure, whereby the 
carriage of the Tens will be ſaved ; but the Trouble of 
Addition will be the greater, as in the Work of the follow- 
ing Examples will be manifeſt. - 


EXAMPLE I. 


Let it be required to multiply 7825 
on" 


i 


Firſt, 5 times 5 is 35, which ſet 45135 
down, then ) times 2 is 14, which ſet 964 
down, 1 before 3 and 4 under it, and 7 | 


times 8 is 56, ſet 5 before 1, and & un- 54775 Prod. 
der it. Laſtly, ) times ) is 49, ſet 


before 5, and 9 under it, as may be ſeen in the Work; 
which Numbers added as they ſtand, will be the true Pro- 


duct, which may be proved as in the common Way. 
Multiply 7825 
by 7 


— — 


Prod. 547 75 
E X- 


8 AMnltephication of INTEGERS. 


EXAMPLE NW. 


The Work in this is the ſame as the Multiply 4215 
laſt, only it is 3 times repeated; and By 879 
when the Prody& of any Figure will 


not make 10, place a Cypher in the 31845 
Place, where, if it had made 10 or 689 
above, the Figure above 10 muſt have 21035 
ſtood, which may be feen in the Work 847 
Nſelf; fo we will not trouble ourſelves, 31040 
or the Learner, with any more Expli- 268 
3704595 
PROOF 05 
Multiply 4215 
By LY 87 9 
37935 
29505 b 
33720 a 
Product 3704985 ] 
pry 8 
Multiplication of diverſe DENOMINATIONS. : 
Before we make an end of Multiplication, it will be t 
convenient to ſay ſomething concerning Multiplication of 


Numbers of diverſe Detiothihations. And firſt, when one 
is of diverſe Denominations, and the other an Integet. 


EXAMPLE | 


If a Pack of Yarn coſt 137. 175. 94. What will 5 
Packs coſt ? 7 97 "EY 
Begin firſt with the leaſt Denomination, multiplying 
by the Integer, ſo proceeding from one Denomination to 
another, till you come to the greateſt; carrying till from 
one Denomination the Parts belonging to the next prone 


4 


n 


2 
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| | See rhe Work. 

So in the Example, I ſay firſt, 5 1 N 
times 9 Pence is 45 Pence, or 3 Shil- 13 17 9 
lings and Pence, ſet down 9 Pence | — 
— carry 3 Shillings; then 5 times 7 


$hillings is FUL and 3 Shillings is 38 Anſw. 69 o8 9 
Shillings; fer down 8 Shillings and | | 
carry 3 Angels; then 5 times 1 Angel is 5 and'; is 8 
Angels, ſet down a Cypher, and carry 4 Pounds; then 
oing to the Pounds, work as in Integers, ſaying 5 times 3 
5 15 and 4 is 19, ſet down 9 and carry 1; then 5 times 
1 is 5 and 1 [I carried is 6; which ſet down as in the 
Work, and the Anſwer will be found to be 69 J. o8s. 94, 


EXAMPLE Nl: | 


If x C. of Tebacca coſt 3 J. 155. 94.14. Whatwill 
35 C. coſt? | , x _ 
Here becauſe it will be too tedious to multiply by 33 
at once, I multiply by the Ratio's of 35; to wit, by 5 
and 7, for 5 times 7 is 35. * 
Anſwer, 132 J. 11 f. 11 4. 3 J. 


So in the Example I maltiply 3J. I. s. 4. 4. 
15 5. 9 d. 1 J. by 73 the Product 18 40 2 3 15 09 
105. 4 4. 39. and this Product I mul- 7 
tiply by 5, the Product will be as in — — 
the Example, 132 J. 11 5. 11 4. 394. 26 10 os 
which is the Anſwer to the Queſtion. Ny 


— — 


| 132 r 
EXAMPLE m. 


e 12s. 7 J. 1 4. the Groſs, What will 58 Groſs of 

Y Becauſe I cannot find two Numbers, which multipfied 

Y tozether make 78, I take two which will make as near 

u poſſible; to wit, 9 and 8, which' multipfied togg 

ber make 72, which wants 6 of 78. Then mutiplymg 
| t 
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the firſt Number given by 6, adding the Produ to the 
laſt Product before found, gives the Anſwer of the Que-. 


tion. | 7 
Cee the Pork. 
| | = 12 Le, . 
So here [| multiply 125. 74. 14. 12 O07 1 
by 9 firſt, and that Product, to wit, g 
54. 135. 54. 14. I multiply, by 8, | — 
which makes 45 J. 75. 64. and to this 9546 0 1 
1 add the Product of 125. 77. 14. n 


multiplied by 6, to wit, 3 J. 155, 74. - 
2 f. and the Sum is 49 J 03 5. 1 4. 24. 45 07 06 © 


the Anſwer. BY: , 
2 45 03 or 2 


EXAMPLE. IV. 
At 6 J 125. 54. the Bag, what will 80 Bags of Cot- 
ton colt ? - 20% 
| | | 3 See the Work. 
75 : ie AY „ 
Firſt I multiply by 8, and that Product 6 12 ; 


ö Nee rr Dr 


„ 9, which makes 72, which wants 8 11 
of 80; and ſeeing the firſt Product was — — 1 £ 
the Number given, multiplied by 8, 1 52 19 4 f 
add the two Products together for the 1 
Anſwer to the Queſtion, which is 3529 . 
135.44 | z $76 .34..0 i 
| — — 01 
| vis; £ ** 329 13 4 
This Example might have been wrought as under, b 80 
multiplying by 9, and that Product by 9 again, whic 
makes 81. too much by one; wherefore if from the laſt ' 
Product you ſubtract the firſt given Number, the Anſwer BY ® 
will be found as before. = 


1 en by 8, and that Product by 10, gives the 
Anſwer 529 J. 135. 44. much ſhorter and eaſier; and 
will for any Number from 20 to 120 ariſing by Tens, to 
multiply by the Figures and then that Product by x20.  F 
2 Take an Example where both Numbers are diverſe | 
Denominations, but of contrary Kinds. Tant zx i 


Multiplication of diverſe Denomiuationc. 3 3 
EXAMPLE V. 
At 3 J. 145. 5 4. the C. what will 36 C. 24. 14.76. coſt ? 


| See the Work. 
J. 5. 4. 7. 
| 3 ein”: 
Firſt 1 Multiplied by 9, and that 9 


product by 4, which makes 36 
then for the 4 C. I took + the firſt 33 09 o9 
Number, which is the Price of one 4 
Hundred; and for the 14 /b. I took ——— __ 
the 4th part of the + C. which 3 133 19 0 
Numbers added together make 1 

136 J. 55. 64.04. 1. 09 0 22 


CUP FART. 


r 


I * 1 
{ 


When both ate of unlike Denominations, but of the 
ſame kind, as Pounds, Shillings and Pence, by Pounds, 
Shillings and Pence, you muſt take good Notice of the 
following Directions. 


& 
2 
5 
; 


Firſt, Pounds Multiplied by Pounds, produce Pounds. 

Seconaly, Pounds Multiplied by Shillings, every 20 is 
one Pound, the reſt Shillings. 

Thiraly, Pounds Multiplied by Pence, every 12 is one 
Shilling, the reſt Pence. : 1 

Fourthly, Shillings Multiplied by Shillings, every 20 is 
Shilling, every 5 1s 3 Pence, and each one is 2 Farthings, 
and 4 tenth Parts of a Farthing. 3 

Hf thch, Shillings Multiplied by Pence, every 5 is a Far- 
thing, and each one 2 tenth Parts of a Farthing. 

Stxthly, and Laſtly, Pence Multiplied by Pence, every 
60 is a Farthing, and every d one tenth Part. 


The Reaſon whereof is plain inthe following Diagram. 


, Hi a> e, 


* 
* 


88 


99 * 


\ 


0 * © % : I 
0 * 
4 j p . 0 1 *% tv ® 
„ . - _ 
- 
* 
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A H 8 

| 
1 5 it 9. . 
br 3 
e 
* | 0 | 2 


Let there be two Numbers of three Denom inations gi- 
ven, and let AF be the Square or Rectangle, made of 
the greateſt Denomination in both Numbers, E K and 
BG two Rectangles, made by 2 the 1 Deno- 
mination by the 2d; the Product divided by an Integer 
of the greateſt Denomination reduced into the Parts of 
the 2d; the Quotient ſhall be of the ſame Denomination 
with the Greateſt, and the Remainder of the ſame Deno- 


mination with the 2d. | | 

2. F L is the Square of the ad Denomination, which be- 
ing Divided by an Integer of the greateſt, reduced into the 
Parts of the 2d, the Quotient ſhall be of the ſame Deno- 
mination with the 2d, and if there be any Remainder, it 
muſt be multiplied by a Number, which in the 3d Deno- 
mination is equal to an Integer in the ad, the Quotient ſhall 
be of the 3d Denomination : And if there be yet a Re- 
mainder, it muſt be multiplied by a Number, which in 
the 4th Denomination is equaltoan Integer inthe 3d, and 
divided as before, the Quotient ſhall be of the 4th Deno- 
mination; and fo forward till the es cannot be 
reduced into leſſer Terms. And thus we have done with 
the Square or Rectangle ACIL, on 

' 1 3. 


% 
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3. CH and 1 O are two Rectangles made by the Mul- 
tiplication of the Sum of the greateſt Denomination gi- 


ven, by the Sum given, which is of the 3d inferior De- 


nomination; the Product ſhall be of the ſame Denomi- 
nation with ths 3d 3 and therefore if that Product be 

reater than an Integer of the 2d Denomination, reduced 
{ep the Parts of the 3d ; it muſt be divided by a Num- 
ber, which in the 3d Denomination is equal to an Integer 
in the 2d; the Quotient ſhall be of the 2d Denominati- 
on, and the Remainder of the 3d. 

4. GMand K are two Rectangles made by multi- 
plying the Sum of the 2d Denomination by the 3d, and 
the Product being divided by one of the Integers in the 
greateſt Nenomination, reduced into the Parts of the 2d, 
the Quotient ſhall be of the ſame Denomination with the 
3d, and the Remainder muſt be multiplied by a Number 
which in the 4th Nenomination is equal to an Integer; in 
the za, the Quotient ſhall be of that qth Denomination, 
and the Remainder ſhall be the Numerator of a Fraction, 
whoſe Denominator is that former Diviſor. 

5. Laſtly, LQ is the Square of the zd Denomination, 
which muſt be divided, if it may be, by one Integer of 
the greateſt Denomination, reduced into the Parts of the 
3d, the Quotient ſhall be of the gth Inferior Denomina- 
tion, and the Remainder ſhall be the Numerator of a 
Fraction, whoſe Denominator is the ſame Diviſor. 

This Diazram being well underſtood, the Multiplica- 
tion of Pounds, Shillings and Pence, by Pounds, Shillings 
and Pence, will be eaſy; as may better be ſeen in the 
following Examples. : 


EXAMPLE. 
Leet it be required to Multiply. 3 J. 5 5. 64. By 2 J. 125. 


H a, | 
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See the Work. 
Firſt, I ſay, 2 I. by 3 makes g IJ. J. s, 4 
which ſet down. | O03 o os 
Secondly, 2 J. by 55. is 10, and o2 12 og 
3 J. by 12 5. is 36, whofe Sum ————— 


is 46; which by Direction the 2d 06 2 

will be 2 J. 65. which ſet down. o2 c6 <9? 

Thirdly, 24. by 6 d. is 12,and 03 03 E 

3 J. by 9 4. is 27, whoſe-Sum is 03. 0 4. 2 

39; which by Direction the 3d ©5 og o 
' ' «A | | ' O9 


will be 35. 3 4. | | 

Fourthly, 125. by 5 5. is 60, ————_ 
which by Direction the 4th will 8 12 69 0 03 
be $5 which ſer do um. 14 f!]/c%U.́³ 
Fiſthly, 12 5. by 6 4. is 52, and 5 5. by 9 4. is 45, whoſe 
Sum is 11), which by Direct 
and 4 Tenths, which ſet down, N, 

Sixthly, and laſtly, 6 4. by 9 4. is 54, which by Dire- 
tion the 6th will be 9 Tenths, and adding all as they ſtand, 
the Sum will be the true Product; to wit, 8 J. 125.94. 
© . 3 Tenths, as may be ſeen in the Work itſelf. 

You may likewiſe obſerve by the way, that when I 
multiplied by contrary Denominations, I multiplied croſs- 
wiſe both ways, which in the like Caſe the Learner is to 
take Notice of. 2 8 | * 


EXAMPLE ll. 


Let it be required to multiply 2 s. 64. by 2 5. 6 d. one 
Pound being taken for the Integer. | 

2 Shillings by 2 Shillings makes 24. See the Work. 
19.6 Tenjths; then 2 Shillings by s Pence s. 4. £© 
makes 12, and 2 Shillings by 6 makes 12; 2 6 
likewiſe, the Sum is 24, equal to 14. 04. 2 6 


8 Tenths. Laſtly, 6 Pence bys Pence, makes —— 4. 
36, equal to 6 ZTenths, which 3 Numbers 2 1 
added together, produce 3 4. 3 Farthings 3 
for the true Product. and the Anſwer of 


the Queſtion. Thus you ſee Fractions * 
multiplied, become leſs in the ſame Pro- 3 3 
portion, as Integers by multiplying be- 
come greater. | 


o | o etenth/Þt 


ion the 5th-willbe 5 4. 3 J. 


1 b - . __, a 
* 4 ESR 22% 4 ay 4.4 

NA ov * 6. 3 — p ” 7 

g l 2 


4 
N 
Fo 
4 

LS 

SY 
: 

; 

44.4 

” 

* 
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But if it were required to multiply 2 5.6 4. by25.6 4. 
and making a Shilling the Integer, then the former Di- 
rections will not fit, but the Diagram holds tor any. 


But for this Caſe take the Directions following. 
I. Shillings by Shillings produce Shillings. 
II. Shill. by Pence, every 12 is a Shill. the reſt Pence, 
III. Shill. by Farthings, each one is a Farthirg. 
IV. Pence by Pence, every 12 is a Penny, and each 3 
a Farthing. 
V. Pence by Farthings, each 12 is a Farthing, and 


every 3 is a Quarter of a Farthing. 


VI. Laſtly, Farthings by Farthings, each 12 is a Quar- 
ter of a Farthing. ; 2 


| dy: See the Work. 

EXAMPLE III. $4 

2 Shill. by 2 s. makes 4 Shill. and 25. by 64. 2 6 

is 12, and 25. by 64. is 12, Sum is 24, which is —— 
2 Shill. then 6 4. by 6 4. is 36 =to 34. So the 4 

product will be 6 Shill. and 3 4. 8 

2 | ; 


—— 


6 3 


Whereby you may ſee the Value of your Product alter- 
eth according as you take your Integer. 

Theſe Directions will not only fit for this, but may 
very well ſerve for the meaſuring of Board, Glaſs, c. 
For ſeeing a Foot is divided into 12 Inches, and eve 
Inch into four Quarters 3. the ſame Directions will fit, if 


inſtead of Shillings, Pence and Farthings, you account 
Feet, Inches, and Quarters. 


EXAMPLE Iv. 


A Piece of Wainſtot is 8 Foot 6 Inches and 4 long, and 
2 Foot 9 Inches 4 broad. The Content of this Piece of 
Wainſcot is required. 


Anſ. 
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See the Work. 
Anſw. 24 Feet, and ſomething F. in. 4. 
more, as in the Work, 86 8 


Theſe Rules will prove of ex- 2 9 3 
cellent Uſe for thoſe Perſons that - — 
underſtand not Vulgar nor Deci- 
mal Fractions, in meaſuring ſu- 
perficial Meaſure, 


: 24 0 Iz T he Anſ. 
Contractions in MULTIPLICATION. 


The foregoing Examples being well conſidered, are 
ſufficient for the induſtrious Learner ; we will hear annex 
a Contraction or two, and conclude the Rule with ſome 
Practical Queſtions. | 

To multiply by an Unit with Cyphers, was ſhewn be- 
fore, together with another Contraction or two, ſo we 
ſhall forbear thoſe, and name ſome others. | 

1. And firſt, to multiply by 11 : 12: 13, Oc. at one 
Qperation. | 

To multiply by x1, is but to ſet down the Multiplicand 
twice, the lower being removed one Place either towards 


the Right or Left-hand. 1 
EXAMPLE 


Multiply 4721 by IT, the Product will be 51931. 


Place your Numbers thus, 4721 or thus 4721 
| 4721 4721 


— —3—ẽ — 


Prod. 51931 Prod. 51931 


To multiply by any of the reſt, is no more but to mul- 
tiply by 2, 3, 4, 5, Oc. and as you multiply, to add 
That: Figure of the Multiplicand which ſtands on the Right- 

and. " $77 
kN 5 E X. 


* 
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EXAMPLE. 
Multiply 12345 by 13. 


| See the Work. 
Firſt, 1 ſay, times 5 is 15, ſet down 12345 Ma. 
5, carry I, and 3 times 4 is 12, and 13 Mr. 


1 I carried is 13, and 5 on the Right- — 
hand is 18, ſet down 8, and carry 1; 160485 Prod. 
then 3 times 3 is 9, and 11 carried 

is 10, and 4 on the Right-hand is 14, ſet down 4, carry 
13; then 3 times 2 is 6, and 1 I carried is 7, and 3 on 
the Right-hand is 10, ſet down o, carry 1; and 3 times 
1 is 3, and 1 I carried is 4, and 2 is6, ſet down 6; 
and laſtly annex 1, being the firſt Figure in your Multi- 
plicand, and your Work is finiſhed. 


Other Examples. 
Mut. 6729004 MA. Mul. 54321 M4. 
by 19 Mr. by 16 Mr. 
227851076 SS $69136 


2. To multiply by 111, 112, 113, 114, 115, 116, c. 
at one Operation. | 

To do which you muſt multiply by 1, 2, 3, 4, 5, Oc. 
and as you multiply, add thoſe two Figures of your Mul- 
tiplicand which and to the Right-hand. | 


EXAMPLE. 


Multiply 654321 by 115. 

85 8 See the Work. 

Firſt, I ſay, 5 times t is5, which 654321 Ala. 
ſet down; and 5 times 2 is 10, and 1 "885 MT: 
is 11, ſet down 1, carry 1; thens — — 
times 3 is 15, and 1 | carried is 16, 75246915 Pros. 
and 2 on the Right hand is 18, and 1 
ond that, is 19, ſet down 9, and catryr; then 5 times 
41820, andil carriedis21,and 3 on the Right. hand is 24, 

| a 
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and 2 beyond that is 26, ſet down 6 and carry 2; then 5 
times 5 is 25, and 2 is 27, and 4 on the Right-hand is 31, 
and 3 is 34, ſet down 4, carry 3; then 5 times 6 is 30, 
and 3 is 33, and 5 is 38, and 4 is 42, ſet down 2, carry 
4, which 4 I add to 6, and that to 5, makes 15, ſet *' 
down 5, carry 1, which 1 added tothe 6, makes 7, which 
ſet down, as in the Work. "I 


Other Examples. 
Mul. 4246 by 1113 and 642341 by 119. 


4246 NM. 642341 Md. 
111 My. 119 Mr. 


471306 Prod. 76438579 Prod. 


3. To multiply by 101, 102, 103, 104, 105, 106, c. 
is no more than to multiply by x, 2, 3, 4, 5, Oc. and as 
you multiply, add that Figure of your Multiplicand that 
ſtandeth next the Right-hand, except one. As you may 
ſee in the Example. 


Say, 6 times 1 is 6, which ſet Mul. 4321 Ma, 


down; and 6 times 2 is I2, ſet down by 106 Mr. 
2, carry I; then 6 times 3 is 18, and 
1 is 19, and 1 which is the next but 458026 


one tothe Right- hand, is 20, ſet down | 

©, carry 2; then 6 times 4 is 24, and 2 I carried is 26, 
and 2 which is next but one, is 28, ſet down 8, carry 2, 
to which add the next but one, which is 3, makes 5, 
which ſet down; to which add 4, and your Work is 
finiſhed. And the Product is 458026. | | 


 Orher Examples. þ 

Mul. 42700 M4, And 604150 : 
by 101 Mr. by 109 4 
— — 7 
43127505 65852350 : 


Many 


Proof of Mu HTI LICATTOR. 


the _ Proof is by Diviſion ; but that being 
learned, | © 
Another way mentioned by 


Proof of MU LTIPLICATION; 41 


Many more Contractions might be added, but theſe 
| being ufficient, we ſhall deſiſt, and ſpeak ſomething con- 
cerning the Proof of the Rule. | 


we ſhall forbear that way for the preſent. 
everal Authors, is; by 


There are ſeveral Ways to prove Multiplication 5 but 


not yet 


caſting away the Nines, both in the Multiplicand, Mul- 
tiplier, and Product. But this way being erroneous, we 


| ſhall mention it no farther. 


A third way, and that which we ſhall uſe at 


f Ws preſent, 
is by making Multiplication to prove itſelf, thus: 


Make 


that which was your * Multiplier, then. 


multiplying as uſual, if your P 
W — 1 right, elſe not. 


EX AM ꝰ L E. 


uct be the ſame, your 


Let it be required to mokiply i234 Ms. 
y 123 Mr. 


— 


3702 
2468 


1234 


151782 


By the Wotk, I find the Product to be 1 51782, 


To prove which Mul. 125 Ma. 
By 1234 Mr. 


492 
369 
246 
123 


191 782 Pr 64, 


Prod; 


Here 
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Here ꝓou may ſee the Wotk is contrary, but the Pro- 
duct the ſame, which is the Proof of the Work ani thie 
of any other. | | | | 
We ſhall here annex a Queſtion or two to exerciſe Mul- 
tiplication, and*ſo conclude this Rule. 


Queſtions in Mur TrIIISAT TOR. 


I. How many Feet and Tails have 30 Thrave of Dogs, 


when 24 Dogs make one Thrave ? 
See the Work. 
Mul. 24. 
Aud 720 


Facit 2600 Feet and Tails. 


II. How many Spatrows at 10 a Penny, will buy a 


"Yoke of Oxen of 1017 
EY See the VWork. MY 

10 J. 1 
4 Firſtbring 10 J. into Shil lings by 20, 20 a 
and then imo Pence, by 12; and be- — ] 
cauſe to*Sparrows are equal to one 200 ( 

Penny, muſtiply that Product by 10, 12 

and. your Work is finiſhed 3 and the — | 
Anſwer will be 24000 Sparrows. 400 1 
10 fc 


24000 Sparrows: 


In. if | 
j 


1 
4 

» 
*, 


Queſtionsin MULTLPLICATI ON. 43 


III. If one Yard coſt. 2 Shillings-and- 3, Pence, what 
will 60 Yards coſt ? 


| Anſw. 60. 155. See the Work. 
Nirſt; Multiply 2 $; ok Tn : 4.4: 6 
g, and that Produ & by 7; and Mul. 8 
becauſe 9 times makes but By 2 
$6, which is leſs than —_ — 
therefore multiply . 18 O 
4adwtthis to the latProduct- _ . 7 
by 7,and it gives the Anſwer. ' | 
gy 7 "oh os "6 22 Ad a 
25. 3a. multi plied by 4 makes 1 
Facit „ 


This Method of finding the Value of any Number of 
Yarde, Elle, Pounds, Hundreds, Oc. at any Price per 
Tard, Ell, Pound, Hundred, c. is of excellent Uſe for 
all Numbers under a Hundred, and ſo will be beneficial 
for ſuch as Buy or Sell by retail. 

But in great Numbers we ſhall ſhew-you another Me- 
thod in the Rule of Practice following. | 

Yetſometimes it may ſo hap that your Number, tough 
a conſiderable great Number, may i” oro ught b ap: 


Method, as may more plainly be ſeen in — following 
Queſtions. 


IV. If a Pack of Yam 2 81. 16 5. 5 d. what will 336 
Packs coſt 7 Auſto. 2963 /. 163. 
See the Work. 


Firſt, I multiplied by 8, and. that Pro- J s. 4. 


duct by 7, for 56, and that Product by 6, 8 16 5 
for 336, for 6 times 56 is 336. 8 


70 11 4 


TTY 


And ſo of many other, 493 19 4 


G 2 V. If 
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- 


V. If a Hogſhead of Tobacco coſt 3 J. 7 s. 94.14, 


what will 729 Hogſheadscoſt ? \ 
Anſw. 2470 l. 45. 114. 1 4, See the Work. 
344 | * I. 
| "$87 © 09 -£ 
Firſt, I multiplied by 9, and that „ 


Product by 9 again, for 81; then be- · 
cauſe 9 times 81 is equal to 729, the 30 og 11 1 
Number gi ven, I multiply that Pro | 


duct by 9 again, and it gives the An- ——— — 
ſwer, as in the Work. 4274 ©9 05 1 
| 9 


= 


6 — — 


2470 04 11 1 


VI. How many Changes may be rung on 6 Bells? 


Facit 720. | See the Mork. 
This Queſtion is wrought 1 2. 3. 4. 6. 
by that ſort of Multiplication, EL ER, 


which ſome do callcontinued, —— 

which is nothing os but what 2 Changes on 2 Bells. 
Numbers you have given to 3 

be multiplied this Way 3 u — DP 
muſt multiply the firſt by the 6 Changes on 3 Bells. 
ſecond, that Product by 4 
the third, and that Product a 
gain by the fourth; ſo conti- 24 
nuing till you have multiplied 5 
all your given Numbers, one— 
into another. 15 120 Changes on 3 Bells. 


Changes on 4 Bells. 


3 | 


GE SEI "OR Ow ECD It er, I 2 1 75,97 


520 Changes on 6 Bells. 


Take another Queſtion in continued Multiplication. 


VII. What Number is that, which divided bes 5 1 


4+ 5» 6, 7, 8, 9, will leave no Remainder? 


 Anſ®, | 


35 


n N 


* 7 


L 
N 


S 


r 


D 


96 — — 
r En bh s 
— 1 * 4 f 


$8477 PAC SAS. on TOY OR e 


Queſtions in MULTIPLICATION. 45 


62880 found by Multiplication of 1, 2, 3, 4, 
6, . * 9, (continually one into another, the laſt Produls 
is the Anf wer. 


VIII. In 1694 Years how many Mech Weeks Days, 
Hours and Minutes ? 
When 13 Months of 28 Days a piece make one Year, 
4 Weeks make one Month, 7 Days one Week, 24 Hours 
one natural Day, and 60 Minutes one Hour. Facit 22022 
Months, 880889 Weeks, 616616 D. 14798784 Hours, 
and 887927040 * 


2525 See the Work. 
The Anſwer is as in the Work. 1694 Tears, 
If you would find the Minutes in | I3 | 
ſo many Years more exact, yououn — 
muſt note that in a compleat Lear 5082 
are 365 Days, 5 Hours, and 49 E. 9% 
Minutes, according to the Com- 
utation of the be belt Aſtronomers; 22022 2 Months, 
and that is the Reaſon that every 4 
Fourth Year is called Leap Year, — 
conſiſting of 366 Days; but the 88088 Wies. 
Work annexed may ſerve well 7 | 
enough for — 3 of * 
Rule. 616616 Days. 
Std 24 5 
2466464 
1233232 
14798784 Hours, 
60 
887 N — 


IX. In 205 Miles the meaſured Diſtance between 


| Mancheſter od London, how many Furlongs, Perches, 


Yards, Feet, Inches, and Barley Corns ? 

When 8. Furlongs make a Mile, 40 Perches make A 
Furlong, 5 Yards and 4 make one Perch or Rood, 3 Feet 
one Yard, 12 Rr one Foot, and 3 Barley Corns one 


lach. 
2 S 
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See the Work, 
207 Mites: 
8 


when I came to mult oy 
| Fmultiply By 5 
— l for the r Þ N 
Number of Petekes, jpiecing 
orderly aber the Br 
I had bore, and the Sum 
of thoſstwe' were the Yards 
fought 


38966400 Barley Corus. 


X. If one Tard coſt bs 1 what will 142 Tards 
colt? Apo. 85 J. 


Au]. 142 
By © + 

a 17014 
Fact 85 4 5 


| Here 1 multi lied by 12, the "I Way, 
from the P Produkt ede the laſt Figure, Bart v8 
feſt will be Pounds, and the Remainder 851 itgs. 


my XI. At 


DIVISION. 47 


XI. At 65.6 d. a Tard, what will 142 Tards Coſt ? 
Anſw. 46 J. 35. 


Here I multiplied firſt by 6, for 6 Shillings, and for 
6 Pence, «took + of 142, which I add to the laſt Product, 
and from the Sum cutting off the laſt Figure, half of that 
Sum is Pounds, and the Figure cut off Shillings. 


DIVISILON. 


FREED VSA oNxe diſcoyer han oft one Number 
is contained in another. . 
dice ot. 3 

Firſt, The Dividend, or Number to be divided. 
{Secandly,FheDiviſcror. Number by. which we divide. 


the other two. 
Sometimes by accident there is a fourth Number, cal- 
led: a: Remnainaer. | 
In Diuiſiom it holds 
As the Diviſor: To an Unit : : 
- So the Dividend: To the Quotient. 


5 Be if, 4, Yards coſt 32 Shillings ; What. will ane Tard 
co 


Here 4 TLards the Diviſor ; bears ſuch Proportion to an 
Unit, or one Tard as 32 Yards, the Dividend doth,bear 
- the Quotient 3 which, will be the. Auſwer to the Que- 
ion. N 54 


| 4 


48 Di viſion in INTEGERS! „ ee 
To work this Queſtion; place your Numbers as under - 


neath. ] 8 | 
Ry”. Td. Sh. 1d. Sb, 
If 4 : 32 :: 1 Facit 8 
| T 
J) 32 (8 $hill. 
+ I 


Becauſe 1 doth not multiply, 1 vide 8. br 4 fing 
how oft 4 in 32? Anſwer 8 times; which I place in > 


Quotient as you ſee. | | ; 
©, Diviſion is either Single of Compound. 


Single Diviſion is when the Diviſor is but one Figure, ; 
and the Dividend but two at the moſt, as in the Queſtion : 
before going. And this ſort of Divifion may either = EF; 
formed by the Memory, or at moſt by the Table of Mal. 
tiplication by ſeeking your Diviſor on the Top of the Table, 
running down the ſame till you find the Dividend, and o- b 
ver againſt it, in the firſt Column, is your Quotient ſought. | ; 

Compound Diviſion is when the Dividend confifleth of . 
many Places, and the Diyiſor of one or more Places. 

When a Queſtion of Compound Diviſion is propounded } ** 
to be wrought, you muſt proceed according to the Work 
of the following Rule. $2 ö 
Firſt write down your Dividend, making a crooked | 
Line at either end thereof, that on the Left-hand to con- 
tain the Diviſor, and that on the Right-hand for the 
Quotient; and having placed your Diviſor in its place, 
diſtinguiſh with a Point, ſo many Places of your Divi- 
dend towards your Left-hand, as are equal, or next ex- 
ceeding your Diviſor; and askin 8 your Diviſor is 
contained in the ſaid Sum, the Anſwer muſt be placed 
in your Quotient on the Right hand the Dividend; then 
multiply your Diviſor by the Figure laſt placed in your 

uotient, ſetting your Product under your aforeſaid Þ 
diſtinguiſhed Sum; and drawing a Line under both, 
tak the lower from the higher, and to the Remain- 


der, point and bring down yeur next Figure . the 
N | | ivr | 


VDiviſſon in INTEGERS. 49 
Dividend, with which proceed as 2 did with your di- 
ſtinguiſhed Number, and ſo on tilſ you have pointed and 
brought down all the Figures of your Dividend. And 
Note, That as many Points as you have made in your 
Dividend, ſo many Figures will be in the Velde all 
which will be made more plain in the Work of the fol- 
lowing Examples. 6 


EXAMPLE I. 
By one Figure, 


Divide 12096 8 
i laced be K be : 5515 rhe Work. 
aving placed the Numbers as in 12096 (1529 
the Work N ſee, make a Point under ) : w_ (17 


the 2d Figure of your Dividend, and 5 

ask how oft) in 127 Af. once; then — 
) placing 1 in you Quotient, ſay once 5 50 
n 18 J, which placed under 12, and Sub- 49 
" IF trafted from it, reſt 5, to which point, —— 
9 FF and bring down the next Figure o 19 
chen how oft 5 in 50? Anſ. 7 times; '7 
„ place 5 in your Quotient, ſaying 5 — 
| AY times 7is 49, which Subtracted from $6 

Y 50, reſt 1, to which point, and wy 356 
: doun the next Figure, 9; then how o — 


ia 197 Ar. 2 times, ſet 2 in yout 28 
Quotient, ſaying 2 times 5 is 14, which Subtract from 
19 reſt 5, to which point, and bring down the laſt Fi- 
i hos of your Dividend 6,asking how often ) in 56 ? Anſ. 
IF © times; place 8 ih 1 ſaying 8 times ) is. 
Y 55, which Subtract from 56, reſt o, and your Work is 
AY foiſhed, and your Quotient is 1728, as in the Work. 


This Queſtion is the ſame,as if one ſhould ask in 12096 
Days, how many Weeks ? 464 


#. 


11 


50 _ Diviſion in IX T EGEAS. 
Te W ot © 575 $5 7 ' Þ * | | 7 
NL NM... .. 
44 AS Len 218400 % 

en zn nm Figures. 

* 5 2 9 a (1 i (211 7 e 9811 eh | 

Let it be required to Divide 1231 56 
? * np vv WB ©. 
See the follocring Work. 


Having placed your Numbers as in the Work, make 2 
Point under 3, the third Figure of your Divdend, becauſe | 
"you cannot have 36 in 12, the 2, firſt Figures thereof. 
©: Then ask how oft 36, in 1237 or; which is better, how | 
oft 3 in 1-2 ? Suppoſe. 4.times; but I cannot have 4 times 6 
in 3, for you mult take the firſſ igure of your Diviſor ne 
oftner in the firſt Figure or firſt and ſecond Figure of your 
Dividend, than you can have the ad Faure of your Divi- 
ſor in thgRemainder of the firſt, or firſt and fecond. joins 
ed to che ſecond or third: Suppoſe therefore 3 times; bus 
can I have 3̃ times 6 in 33 that I gan; wherefore, place 
3 in your Quotient, and multiplying b Tyivifor phereby 
the Product (via.) 108 I place. under 12.3, : od to the 1 


| 


mainder, 155 point and bring down the next Figure 1, 
your Dividend; then how oft 36 in 15:1," of how oft 3 i 
x5? Anſev. 4 times; place 4 in your Quotient, and multi 
plying the Diviſor thereby, your Product, to wit, 4 


„ Subtracted from 15 1 leaves , tee 
which point and bripg down, the See the Mork. 
next Figure 53; then how oft 36 in 36) 123136 (3 
7% or 3 ine Auſw. 2 time 
Place 2 in your Quotient, multiply- 08 
mg? your'Niviſor thereby, , your ro- 
duct (vis) 72, brought from 75, to "X41 
the Remainder 3, paint and bring 144 
down your next and laſt Figure of — 


our Dividend, to wit, 6, acking 7 FF 

Row oft 36 in 36, or 3 in 32 Anſw. 72. a 4 

r time; place 1 in your Quotient. l 
- ſaying 4. time 36 is 36, which Sub- 36 
tracted from 36, reſt o, and your 36 


L 
| 


Work is finiſhed ; and the Quotient 
is found to be 3421. | 


"Diviſion n INTEGERS, + 57 


'This Queſfion is the ſame, as if one ſhould ask in 
123156 Inches, how NN Yards? 


E X 4 M Ef L E in. , 
By tl three Figures. 

F: Let it be required to Nivide 29 9302 

DR pet e 

; | 72 1. Work. l 
er 231) 379302 (1642 
ule 8 / | | | | 8 2 5 v 5 wil , 

The manner of Working being 231k 
ow the ſame as ju the laſt, we ſhall ©. 
s forbear the Explication thereof; 1483 
ne for the Operati6 408 b y two Figures 13889 
dur being well Eon, the Work —«& —_— 
iwie in any other will be eaſy. In this $90... 
in Queſtion, the Quotient you- Slee, 924” 


but will be 1642. and is the ſame —— 2 


lac as if it were Asked, in 359302 ſo- „ 462 
eby lid Inches, 'how many Wine Gal: '* 462 
Ref ons? — e 
4 maT v6 i DB, ee 
EXAMPLE TY, cs 
Divide 246321 
88. By 6142 
r 2 See rte Work. 
6142) 740 ar (121844 
In this Examp e, after your 
Diviſion is ed. you ſee 6142 
there is a emalnder of 3139. 
which is the Numerator. of a 13212 
Fraftion, and the Diviſor is a 12284 
Denoiina tor thereunto, and — 
9281 
n dots 


Walt; N Yoon ln 1 5 


i The Value of this Praction, or any Fecher in £008 Parts of | 
che 2 be found as in the Work of the follow ing 


ample, H 2 E N. 


52 | Diviſſon in INTEGERS, 
EXAMPLE V. 
Let it be required to divide a Prize worth 368424 


Pounds, among 1728 Men; and let each Man's Part in 
Pounds, Shillings and Pence be demanded. 


Ae ma See oy wor 7 oy VP 

ter the Diviſion 1s 172 36842 213.4. 

finiſhed, there is a Re- Pons I N wm 

ma inder of 300 Pounds; 3456 

which multiphed by 200. 

brings them ImoShillings e YR 

to wit, 7200, which di. 1728 

vided by the former Di- ' wn.” 

ri, ee ,, © "Tr 

and leaves a Remain of _ $184 

288 Shillings, which mu. 

xiplied by 12, brings them 30 Remaind, 

into 3456 Pence; and di. Shlll in Pound 1 

At d bf tee 

viſor, quotes 2 Pence, and 73280 (4 Shill. 

Nought remains; but if n 
thing had remained, — 


jt muſt have been multi- 288 Rem. 
plied by 4, for Far. Pence in aSMll. 12 
things; and the like of 
any other. So the Q h. $76 
2 


tient, or each Man's Part, 288 
will be 213. 45. 24 — 
3 * 34476 (2 Pence, 


k * 


* 


o Rem. 


Diviſſen may be perſormęd without charge to the Me. 
mory, by We AHablet of your Diviſor myltiplied in- 
ro the 9 Digits, and may prove of good Uſe to the Learn- 
er ; not only in great Numbers, but by Practiſing a few. 
This way he will attain to a good Knowledgeof Divifion, 


apd be enabled tp work cafily without ſuch a Table. 


OE Os 


P44 2 cob E e „ Oe 1 A my * * 
* alt * 2 1 „ L 1 at 1 4 


Diviſion in IN TEGERS. 53 
EXAMPLE. 1. 


Let the Dividend be 67254, and the Diviſor 19. Make 
a Table by Duplication, or Addition, or by Multiplication. 

Overagainſt 1 place your Diviſor; for 2, double 
your Diviſor, or firſt Number; for 3, add the 1ſt [1 
and 2d Number; the 4th is the 2d doubled; the 
5th is the Sum of the 2d and ;d; the 6th is the 
double of the zd; the 7th is the Sum of the 3d 
and 4th; the Sth is the th doubled; the gth. is 
the Sum of the 4th and JD. otherwiſe the Di- 
viſor multiplied by any of the 9 Digits, gives the |; 
Number in the Table . lach Digit. 8 
And after this way may a Table be made for any |, 
Diviſor whatever... eaten 

To work the former Queſtion, place your Numbers as 
uſual z then ſeek how tar your Divifor will reach into 
your Dividend, which will be to, . 
two Places, which is v7; how oft See rhe Work. + 
19in67? and by the Table ſeek- 19) 67254 (35391 
ing for that Number, or next leſss . 
wit, I Kad ir 3 times, (bis,) 3% 5 6s 
which 1 ſet under 57, and Sub- —— 


Lene 
tract, and it leaves To; to which 102 fa 
point, and bring down the next 9 52k: itt; 
Figure 2 ; then how oft 19 in 102? ————.-. 
and by the Table I find ; times, 75 
(viz.) 95, which Subtracted from 57 
102, leaves 7, to which point. 
and bring down 5, the next Fi” 184 
Fare of your Dividend, asking ©} 4201 


ow oft 19.in 757 and by the Ta.*ẽ᷑̃ ——;. 
ble I find 3 times, to wit 3) 13 Rem. 
which Subtract from 75, leaves 
18, to which point, and bring down the next and laſt 
Ar- of your Dividend 4, askiog how aft 19 in 184. 
and by the Table I ſiad 9 times, to wit, 1 11, which Sub- 
trated from 184, leaves 13 for a Remainder, and your 
Nork is finiſhed, and the Quotient will be 353944, 


EL 


"RAI TIF 7 bi: dai ei 

A 2 $61 2459 Gino ati 
The making of the i Tn a and may 4} . of the Ex- 
ample, is the te 3 ſo we ſhall not trpuble our 


ſelves to Explain it, 155 W into > he Wezel of: 


5 Diviſun of diverſe; NEXOMI NATIONS, 
EXAMPLE I. 

Ter ko Nen 
* ihe Wark, 


; ! ua6jud6y oY 
, tout 
{4% pes J KY 
1 50 Vii, | n 
ITT 1516 rt 49 


* 


5 7 


As in 


(1 oh 18228 


- ,01* *4 4 


to Div "gs, 1967286 by 6425. 


; 1 


71 11 


510 12850 r at 1 


4 18 
1 
41 Re , 
AS wit 6 Fer p - of . s 3+ 4 x 4 


53786 129 11 10115 | 
. , 


— 2a. , . | = 
© Wh rr 1391 $41 


5 28865, of 201% CT *1J7)'s 
Won . 114 2E 100 


#3 


fv 


Diviſion of Diverſe Den on i x A T rox s. 


rphication, ſo bac likewiſe in Des), wo 
Mall ſay ſomething of Diviſion of Numbers of diverſc 


Denominations. 


Andfirft when theDividendi is «Number of diverſeDe- 
nominations, and the Diviſor an 1 and far 'EXam- 
nh take the following ng N 5 5 


3 17 


- 
£2 + na ; 


. If a Man ia 12 Monthg ſperid Wy 185/94. 34: 


* 
- * 
* 
* , 
. — & > 


| 1 ane Len 


wad. 


ne EA? 


| = 6 q * * * G * 4 
5 75 | . ' . * i 4 


E nl 


* 
* * 


Djviſimof diverſe Dirxovirnirions!” 5 5 
rt Dns 33M 21 1 . * | =» 


| Place your Numbers See the Work. 

; as in the Work you; ſce 6. $o 6G: . . 
done, and ask how oft 12) 64.18.9.5 (5:8:2.3 
; 12 in 64? vl. 5 times, e 

; place 5 in the Quoti- 60 

ent, for Pounds; then — 

N 5 times 12 is 60, from 4 18 

2 64, reſt 4, to which 4 15 

# point, and bring down 2 


18 Shilliogs,, and ask 2 9 

: how oft 12 in44. 185. kn 0 

4 or 98 Shilllngs ? Facit, SIN 

| 8 times, which place in 9 

F your Quotient for Shil- 9 © 

| ings; then 8 times 12 1 

zs 96, or 4 J. 16 5. which N 12 or f of 2. 

1 Subtract from 4 /. 185. reſt 2 Shillings, to which point, 

and bring down, 9.4, then how oft 12 in 25. 9 4. or 33 

Pence? Facit, 2 times, place 2 in your 9 7 — ſor 2 
Pente, ſaying 2 times 12 18 24 Pence or 2 Shillings ; from 


| S . - Shillk. 9 Pence, reſt 9, Pence, to which point, and bring 
— f down 3 Farthings; then how oft 12 in 9 4. 3 4- of 39 4. 
Facit, 3 times, place 3 4. in your Quotient, ſaying 4 times 


12 is 36, or 94. from 94. 3 7. reſt 3 Farthings, which 
'is,7 org of a Farthing. . | : ep 
So the true Quotient, or the monthly Expence, is 5 4 
8 K. 24. 3 7. 4. = | 83 f — 


> | TLTl.ͤake another Example. 
- | II. Divide 4 J. 155. 64. among 6 Men. 
"1 See the Werk. 
J. = A. a L. K. s 4. 
7. F 
1 
5 6 
3 
re 


f | 
And ſo of any other. | An 


56 Diviſion of diverſe DENOMINATI ONS. 
An Example or two where both the Dividend and Di- 
viſor are Numbers of diverſe Denominations. 


I. Divide 31 L 195. 6 4. 39. by 12 J. 125.64, 


Your Num- See the Work. 
bers being pla- J. 5. 4. J. 38. 4. 4. J. s. d. 
ced as in the 12.12. 6) 31. 17. 6. 3 (2 10. 6 
Work, ask how _ ee 
oft 12 Pound 25. 05. 0 
125. 64. in 314. — — 
175.64. or hon , 6 12 6 


oft 12 in 31? 6 

Anſw. 2 times, | | 

place 2 J. in 6 
6 


your Quotient, 
and by it mul- 
tiply your Di- 
viſor by the L | 
Rules in Multiplication, and the Product 25 J. 65 5. 04: 
Subtract from 31 J. 17 5.64. 1eRt ; J. 125.6 4. to which 
point and bring down 3 ꝗᷓ. ſaying, how oft 12 in 6 J. 125. 
or 132 Shillings? nf. 10 times; place 10 Shillings in 
our Quotient, and by it multiply your Diviſor by the 
Rules laid down in Multiplication of diverfe Denomina- 
tions, and the Product will be 6 J. 65. 3 4. which Sub- 
tract from 6 J. 12 5. 6 4. 34. leaves 6 5. 34. 3 4. Laſtly, 
how oft 12 in 65. 3 4. or 75 Pence? Anſ. s times, place, 
64. in your Quotient, and by it multiply your Diviſor, 
which by the Rules before mentioned will be 65. 3 4. 
34. which Subtract from 65. 3 d. 3 4. reſteth o, and the 
Quotient I find to be 2 J. 105. 64. | | 


Take another Example. 
II. Divide 117. 65. 8 d. by 34.5 5. 


- 


—_— 7 


PRE 
—_— 1 1 wy 3 1 * 
©, 1 I - l p 
> M 
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. - . , . * Fr i Rd ae. pre? £ A ad Sa F - 
: * erer ya FF 2 ·¹ V ²˙ OT ES a 
2 


- ContratHons in DIVISION. 57 
1 h bivih s 2. Ses the Mork. 


0 * 4 . 15 8 d. Bk 4. 7. 
3.5011. 6.8 (3.9.8.8 
9. 35 
1. L 1 9 7 3 
2 5 
1 ö 37 


Contractious in DIV 1S10N. 


For the Learner $ Advantage, we will here annex 2 or 
3 Contractions i in Divifion. 


{ 


I. And firſt to divide Bute Oo ol, the 9 Digi without 
ſetting down any Figures but the Quotient i 


To divide | f. 2, is but to halve | " rate, 
the Number, ſetting down the Fi- Divide 7642, by 2 
1 50 of the Quotient ordetly under — 
Dividend ſo inthe Example, + Quot, + 3821 
of 7 is 3, ſet down 3, catty the x that 
remains, then f of 16 is 8, ſet down 8, and © of 4 is 2, 
and 4 of 2 is 1; ſo the Quotient! is 3821. 


To divide by 3 is to take 4 of the Divide 7426, by 3 
1 given; ſo g of ) is 2, of 14 

isq, of 22 is 7, of 16 is 5, and r re- fis $ 2475 £ 
mains, which is $, and the Quoti- 


ent is 2475 3* 


So to divide by 5, is to take + of Divide 6745, by 5 
the Number given; ſo here 5 of 6 is 
t, of 17 is 3, of 24 is 4, of 45 is 9, * 1349 Quot. 
and the Quotient is 1349, 4 and ſo of | | 
any other. 


I 15 Alter 


38 Contrattionsin Du NHR. 


After this Method may any Number be divided, if the 
Diviſor be contained in your Multiplication Table, ſo 2 
of 67246 is 5603 #8, for 7+ of 67 is 5, ef 71 is 6, of 4 is 
o, of 46 is 3, $38 -t) ©.0.i1 tes; 
| | + x 8 

II. Secondly, When your Disiſor is an Unit, with any 
Number of Cyphers annexed to the right hand, cut from 
your Dividend the ſame Number of Places, the Remain- 
der is the Quotient, and thoſe: out of a Decimal Fracti- 
on; ſoif 46575 Pound Sterling were to be divided a- 
mongſt 100 Men, every Man's Part would be 465 J. rs s. 
if amongſt 1000 Men, every Man's Part would be 46 /. 
11 5.6 4. and ſo of any other. * ee 


III. When ygur Dividend and Niviſor cenſiſts of Cy- 
phers to the right hand, cut off an equal Number of Cy- 
hers in both, with the reſt proceed as by the Rules be- 
— given, So if 1962000 mult be divided by 6090, cut 
off three Gy hers in go, l Part of the remain (us.) 
t. * 


1327 is the Quotient foug 


IV. If your Diviſor have Cop gers annexed, and your 
Dividend none, cutoff as many Figures in your Nivi end 
as there are Cyphers is our iviſor, with the Remain- 
der proceed as before; ſo if 468565 mult be divided by 
120c0, the Quotient would be 39 7223 


498.56 
e 
V. H yaur Dividend and Diviſor may be equally di- 
vided by any Number, without ng en Ne. 
8 and Diviſor may be brought into leſs Num- 


ers. And if your Diviſor dwindle to an Unit, your laſt 
P ividend will be the Quotiene faught. So if 6 7a were to 


be divided by 48, your Quotient will be 14, far ſeeing 


they are even Numbers, I halve them both as long as I can. 
80 F of 48 is 24, of 672.i8 336: Again, + of 24 is 12, of 


6 is 


336 is 168: Again, 3 of 12 is6, of 168 is 84: Again, 4 of 


C 
' 


Sb 
> 


— 


„„ © NY Ja_—_— ” 


2 


—— 
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Proof of DIVISION. 59 
6 is 3, of 84 is 42. Laſtly, 4 of 3 is 1, of 42 is 14, the 
. ſought, becauſe my Brake is become an Unit. 


de: ant Sve rhe Work. 
The higher Num. * Diviſars: $.6 48 24] 12 15 
8 84 


The lower Numbers are Diuden 72 [336] 16 68 
mH D110 I ON, 

Multi tiplication and Diviſion mutually prove each other: 

For in Multi > mms if you divid your Product by your 


Multiplier, t 1 will be your Multiplicand: Like- 


wiſe in Diviſion, if you multiply - your Quotient by your 
Diviſor, the Product will be Four Dividend. Ty 


T 


Examples in both 
Multiply 41925 | 
By 632 
83450 18 
125175 EE 
1 2 
32) 16370300. 0 41725 Proof of the Multiplication 
„ „ „ ze 1 
2528 N 
— 8340 
1090 125177 ö 
62 25035% n! 
4582 26370200 Proof of the Diviſion, 
W 
1580 And ſo of any ether. 
1264 | 2 ne 
3160 
3160 
© 


12 Queſtious 


60 en. 


#5 in WA 81 r 


2 UE S.T, 1 f 218 75% 101 He 
* a men _ among got Men, a 


Ke the Work. Tu 3 
0 46462 r Yards. 


„ „— A. aa a: 


a © 


— 


226 Remain. x! 
Every Man muſt have 188 Yards, 2 Quarters an one | 
Nail, —— with 248 Parts of a Nail. | | 


QUEST. Nl. * 0 


41. If a C. of Tobacco, or 1127. coſt 2 J. 115. 47, what 
will one roy — Coſt? N 
Anſtv. 5 4. 1. 


Sie the following Work. 


3 
25> 
$* 
oy”? 


"Queſtions in DIvIs 10 N. 61 


. L $ 
* 2 11 4 
7 20 
innern 15 1 — — 
: 51 
Firſt, 1 brought 2 J. 115. 1 0 Iz 
into Pence, and divided by 112, — 
ives 5 4. in the Quotient, the 112) 616 (5 Pence. 
emainder mu by 4, for 560 
Farthi and divided by 112, — 
gives 2 Farthings. _ 56 


— — 


EY - "4. 224 (2 Farth. 
224 


* * 
* 2 e a 5 — 
nent 90 21 N ö * ; 
* "8. A. &A\# > 4 


O 


"QUEST. ll. 


III. A ſquare Acre contains 160 Perches: N ow the 
Side of a Field! is 12 Perches, how much onthe other Side 
will go to make an Acre? ß 7C] 


dv. K e 4. 


See the Work, 160 5 25 
ET Lr Iv. „ 
| IV. A Captain and 160 Soldiers. gain A Price worth 


362 Pound, - which the Captain had + for his Share, 


3 4 reſt was divided equally among the Soldiers; what 
© vas each Man's Part? 


The Ca tain's Share 9 * "IG 
Anfeo, T Tech Soldier's Share 8 1 J. 16 5,4 


/ See the following Werk. 


62 Ru DU, iN 


3 J. 
1 11 The Prize 362 - 
Fa 1 72 $8 The ce s Share. 
LS 289 12 


20 7 * A'L 100. 4 I F 
vid bas 221 * a: 


IO — 
22097 2) dt » (460) 5798 (45 Ghitlingtand A orf. 
0 1 ldlier's Share- 
- 48a vd 03divi 


LAB * 7 
gigs 8 0 vig 

992 
ge 960 


2 
”. - 
$33 do> © » = 


= 32 | 
And thus much ſhall ſuffice for Diviſion: 


®) 


"WT ES5 
+. 3% wig gg 


Gs RAD UC Tig . 
bid 18:0 501 0 Haun VIC 29 3.957% a2 eo — 
BZ R FD UCTION we chte Money Wel be, 
Meaſure, £9c. out of one Defi6thffixtibn' 14 anoth 
whereby we know haw many of one Denomination — 
* to 1b many of Ne other: 


— 


We! ſhall. (though contrary to other Authors) divide 
Reduction i into three * 


* * . 


Firſt, Reduction by Mujri lication 7 | 
:S$econdly, ' Rednftiom by Diviſion. 
Thirdly, J Heilen by Malriph cation and YI 


D* D 


of theſe i in their Order. aal dag car 


Reduction by Multiplication, is when we hing a greater 
Denomination 'S.« a lèſs, as pounds into Shlilin s, Pence 
into Farthings, Lards into Quarters or Nails, Oc. 


See the Work of the following Queſti ons. 


7 k 


Re- 


a -, 1 EL ES 1 Ys S TP 
Ss" + 
"2 IF" Lg 


p —— Es, ————_ 
=> on r * PT 8 SB r 


„ 


"AY 
£5 IT ww; 7 


2.9% 0, OR, OO. CH 3:4 1; 9; PEERS. 
- 2 6 \ : 


pa” EY 


Py — id 
a. 7 $4. 44 F5 1 


, F _— 
. „ 4 hou 2 8 Su 3 8 
N 2 4 2 


—— —_—_— — » 
e 9 


2 * 2 
2 - v8. Sees." 1 x 
rr oy, Tr; GOT en os one TITEL TITS 
. — "WE : : P 


PR 
2% 


© ——_. A. 
„ „ 


4 
VHOYTADI AO IT M 


” « 
A yonry » * 
9 Fete i * 
1 4 * * * % ww 2 * 


Reduction by MOL TIBLICATION, 
Reduce 367. 7 5 9 4. 14. into Farthings. 


Firſt, I multiplied by a0, and as 
I multiplied took in the ) Shillings, 
and brought the Pounds intoShillings, 


thoſe Shillings, to wit, 727, I mul 
tiplied by 12, bringing in the 9 4. 

acit, 8533 Pence, which multiplied- 
by 4, and adding 1 to the Product, 


brings them all into Farthings, and 
your Work is finiſhed. 


„ 


7. 0 
20 


727 Shillings. 
© We | 


1463 


. 
— 


8733 Pence. 
4 | 


I — ——————_—_—_—_—_—_—_—_ 


34933 Farthings. 


2U EST u. 
In 672 Yards, how many Quartets and Nails? 


See the Merk. 
652 Yards. 


— — — 


2688 Quarters. a 


4 - 


— —ö4q4lna—ꝛ—ę—-¼. 


10752 Nails. 
4 | A: 


& 


Anſer. 38704 Ounces. 


40 I? NY RUE ST. UL. 15˙ 
Reduce 21 C. 24. 11 J. into Ounces. 


See 


| 
= 
| 
_ 
| 
| 
| 
| 


oy 


6 Redudhonly MortyiicariON 


121 Ke the . ork. 47M day 
4 C. q. J. 6 A 


- | FR 3.4 4 A230 


_ 


2419 Pounds. 1 
286 : nid . 00 

14514 

2419 


38704 Ounces. 


2E 5 T. IV. 


Reduce 12467 Nobles into Groats. 
Anſw. 1449 340 Groats. 


See the Work. 
72467 Nobles. 
20 


1449340 Groats. 
QUEST. V. 


In 6 Bags of Pepper, weighin each 305 2 J. 11 1 
how many N 19 : 
Aiſw. 2418. 5 


. . V ⅛˙ ä 


„ en ee 


e Fe tt] 
7 * 
f * N 


. K 


" REY 2 „ 


In 


: * WG Fon - A F radi} _ * by 
* fab 4 | 2 8 
Neid by Divicrox.  6f 


See N. Work. 
| drt Wolf or bes: 1: 
3 Cc. 4. th. C. 7. lb, 
. - bd. "4 5. Sy 3 2 It 
) 9019 — 53 7 — 
: 32 fs 4 
1 Hey en, 
; 55 ee 25 5 
5 
5 5 - 1 1 * x — — 
J 688 | bh. es | f 
> 173 31135 F f 6 ! A 8 ' aA" 


* 


—_— * 


FE rd de ee ri a oe eG GA rod 
4 *s * i . * 0 


$449 Neun 2418 Pounds. 
"QUEST. * | 
In 142 2 how. many Gallons und Pints? 


TIO AION See the Mork. 
4 13432 Hogſheads. 
7 Ns 818111 8111 „ bo Dan! 1 L Last | 63, I 
s; Gallons naks « Hogſhead, wy 426 
4 8 Pints a Gallon ])! 852 
7 „ U1h⁰õh4im ee d 
| 8740 Gallons. 
4 i I £ 10 « . \ 
i 77768 Pints, 
Reduttion by) 1v 1% %/ꝗ ⁸ 
=  Reduftion by Diviſion; is when 46 bring a leſs Deno- 


mination into a greater, ae Farthings into Pence, Shillings 
into Pounds, an Nails into Quarters or Yards, &c. 
| la this part of the Rale we will uſe the Converſe of 
„ thoſe Queſtions we had in the former Part of the Rule, 

: which will b as a Proot of the Work. 


K QUEST. 


- * 4 * 
* - 
= 
N 
66 
d 


"LUEST. l. 


Reduction by D1v1s av 


In 34933 Farthings how yy Pounds? 


Inſtead of dividing the Far- 
things by 4, I took + part, and 4 
ſo 11 of that, to bring them 
into Shillings, and from the 28 
» Shillings I cut off the Jaſt Fi- 


34933 Farthings 

8733. 1 Farthing 
727. 9 Pence 
36. 7 Shillings. 


gure, and took half the Feſt, inſtead of dividing by a0; 


and the Anſwer i is 36 J. 15.94. 1 7. 


2 E ST. Il. | 
In 10752 Nails how many Yards and Quarters ? 
2 2 See the Work. 
r i 10752 Nails 
Anſw, 672 Yards. 4 2688 Quantge 
| $54 " 2 672 | 
SUEST. I. 
_—_— * An Ounces how many Hundred, «oo 
Cree rbe Work. | 
16) 38704 (2419 Pounds, 
32 - 28) 2419 (86 or 4 21 C. 24. 11 5. 
67 224 ö 
| 64 — 
> ———— 179 
290 168 
16 8 — 
4 — Tx 
+ IF; 144. 
| ae. 21 C. 47 1 11 Ib. 


QUEST. | 


5 
o9 
& 
- 
8 
F 
* 


Reduction by D 1 Vv1S1I oN. 


Y EST. IV. 


Reduce 1449340 Groats into Nobles. 
Facit 52467 Nobles. 


&. St 
76 
4 


- 1449340 Groats, 
28 72467 Nobles. 


LESE v. 


Six equal Bags of Pepper weigh 2418 Pound, the 
Weight of one Bag is K OL ö 


2B) 403 (14 Quarters 
2 | 


2418 
8 403 — 
Anfw, 3 C. 2 J. 110. 123 43 C. 24.11. 
112 
11 Pound. 


LV ESA v. 
In 71568 Pints how many Hogſheads ? 


- 

- 

_ 

: 

- 

* 
7 

o 

* 
4 1 
5 
„ 
* 
+. 
b 
+ 
: 
* 

- 


Anſw, 142. 
63) 8946 (142 
63 
71568 Pints. 264 


1 8946 Gallons, 


— — Seo p 5 
1 N 2 - * 6. 1 3 


68 * reer (4 '/ 6 0 5 5 * E * 
Reduction by MöorriILIcATTONM aud Divistog, 


Under this Head may be compriſed the Method of ex- 
changing Coins, Weights and Meaſures that have not 
that immediate reference to one another, as thoſe ſpoken 
of before; and is of excellent Uſe to moſt Perſons, as 
well Merchants as meaner Chapmen. | 7 

We ſhall make all plain in the Work of the following 
Examples. N 


" — 


RVEST. I. 


In 672 Ninepences how many Thirteenpence Half. 


pennies ? | 

In this or the like Queſtion, I confider how many of 
one Coin are equal to any Number of the other; and I 
find that 3 Ninepences are equal to 2 Thirteenpence 
Halfpennies. And which, to make my Multiplicaror, I 
confider whether the Anfwer, or the Number ſought, 
will be greater or lefs than the Number given; and ac- 
coadingly I make the greater, or leſs, my Multiplicator. 

So here I confider, that in 672 Ninepences there are 
leſs Thirteenpence Halfpennies; fo the leſs Number, te 
wit 2, is my Maltiplicand, and 3 my Diviſor. 1 


„ Anſwer. 448: 13% 
. 
3) 1344 (448 
8 rt 672 
—— — [Its double 1 a5 07 
IS -: 9 448 the Anfſwet- 
; | "PM | | 
y 
24 


A NO A 


ga 


4 
'4 
3 
2 


Reauttion by Multiplication and Diviſion. 65 
The Method how theſe Diviſors and Multiplicators are 
found in this and thefollowing Queſtions, is thus; brin 
both your Coins, Weights, Meaſures, c. into their leaſt 
equal known Parts, which'may be brought into leffer, by 
dividing them both by ſame known Divifor ; or by ta- 
king + or 5, E9c. as oft as you can. ä Ky, 


So in 9 4. are 38 Farthings. 

And in 13 5, are 54 Farthings. 
Say 3 of 36 is 18, of 54 is27; 4 6!11$[ 6 
of 18 i 6, of 27 is9z of 6 is 2, of Then — — — 
9 is 33 ſo are 2 and 3 the Numbers 54271913 
ſought. | 

The other Numbers are Multiplicators and Diviſors, 

as well as theſe two, but thefe being the leaſt, are moſt 
fit for Uſe. 


2 


LES l. 


In 100 Thirteenpence Halfpennies how many Nine- 
nces ? | 


This is but the Converſe of the laſt, and by the Work 


you may ſee the Anſwer is 150. 


100 
3 


300 


— — 


2 150 Ninepences. 
QUEST. . 
In 672 Engliſh Ell how many Yards Engliſh 3 Anfw. 840. 


672 
S: 


2 840 the Anſwer. 


QUEST, 


70 Redut#ion by Multiplication and Diviſſun. 
f N SUEST.IV. 
In 672 Ells Engliſh, how many Ells Fiemiſs, when 


| Tard i is an Ell Egg, and 4 of a Tard an Ell Flemiſh? | 
Anſw. 1120, or as 3 to 5. 


29 ES. V. 4 


In 642 Nobles how many Crowns? Anſw, $56, or 
as 3 to 4. | | 


642 1 1 
4 4 
3) 2568 (856 4 


24 
16 
15 
18 | 1 
18 6 


— 


* 


— 


mn. 


— 


* L 


O 
QUEST. VI. 


In 856 Crowns how many Nobles? Anſw. 64:2. The 
Converſe of the laſt. 


© QUEST. VI. 


In 672 little Hundred, how many great Hundred ? 
Anſw. 600. 1 


A little Hundred is 100 ; a great Hundred is 112. 


112) 67200 (600 
672 


9 5 


QUEST. 


Reduitio by Multiplication and Diviſſon. 7x: 


LES vn. 


In 500 great Hundred, how many little 1 7 
Anſid. 67, the Converſe of the laſt, - 


QUEST. 1K 


In 672 Guineas, i at 10 Is. 84. ber Piece, how many 
Pounds Sterling? nſw, 728. 
4 { 


ny _ 5 ak K C v 2 x "ww a 
. a vg 8 i * 2 £ 
5 Y *Y - [Ge A 
— 4 j 5 . 1 : ; " . 
ol * n - 


See the More. 
3 Or thus, 672 
13 NN en 171 56 
2016 The Sum 728 
12) 8736 (728 
84 
33 Pence in a Pound 2400 [12 
24. 5 
—— Pence in a Guinea 26 0 13 
96 | 
_ 44 


x3 7 \ rs \.as + 4 | n þ 
In the ſecond Operation, becauſe 1 6. 8 d. is the 74 of 
a Pound, I take 4 of 672, which axed to > 6 725 gives 
Gs oy 728, as as before"! 
. * f 1 101 


QUEST. *. 


In 728 Pounds how man Guineas 7 An W. 672. 
The Ganverle of the We f | 1 


191 GO e. * 


QUEST. xl. 


A Merchant at Anſterdam is indebted toa \ Merchant at 
London in 642 Pound, and ag” 1 Pay! it in Hanges Guilders 
— 


©. * 


> \ na «+ | N ; 8 | : $33 vg 
72 The Golden Rule; or, Raleof TR BE. 
at 2 Shillings per Piece, How many muſt the Engliſh 
Merchant receive? * 1 0. & Engiſh 


Le war wr s being the tenth Part of a Pound, I oh 
add a Cypher t the Pounds, and it gives the Auer, 1 
wit, 6420. 


9 \\ 
1 2 95 E S 7 XI. 
en WO | as in A133, 282719) . 
to 6 12 Shai Gaildeys how many hung Pip, 
at 17 Shillings 6 Pence eget Piece ? 
Anſw, 165%. or 76 Piſtoles 4 Shillings Sterling. 


103 100 


See the Work. :: 
gs” P E 8 


a 57G ( 76 I I 


245 


. T 
3 —— — — _— -— cw 


9 


* 
0 n ee 


22 . 


* 
* Sr \ - — | k 
b 1 — 21 50 ä ‚ — — — 


9 ** 
Ned 


— | — — 
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The Colden Rules or Rule of. Tux EF. 
N | » 4. 4 . : 

175 18 el T he Go lien Rule, db Excellericy t "EB I 
of: Sometimes it is called The Rule of Three, or Rule 

of Proportion, becauſe there are always three Numbers N 
given to find a fourth, which muſt bear ſuch Proportion p 
to the third ad the fecrmd Hoch bear 0 the Girl, - 4 
The chiefeſt Difficulty lies in ſtating your Queſtion; 5 
which that you may do, obſerve the * Rule. 


To be Que ſtion Fro r 4h hirk an are of the ſame, 

the! Nun ber Hat h anot ber Name, TA A 
a — to male the. 14. you Cannot iſs, | 9 
The unknown Quantity it akeays is, oY 


> 
= a a 1 r 1 * » RW OE as 5 — Le RT A a 
rr % Äü:T—᷑—̃—̃̃ m — Q —·rL EINE =P. 8 n 


2 


enen HAGEN? 


The Golden Rule; or, Rule of Tyree, 73 


EXAMPLE. 
If x6 Yards coft 5 Pond, what will 144 Yardscoft ? 


Thus ſtated, if x6 : 5 : 144: 


Here you ſee the firſt and the third Number is Yards, 
the middle Number is Pounds; and becauſe I wanted the 
Price of 144 Yards, I put it inthe laſt or third Place. 

This being underſtood, we will give you ſuch another 
Rule, for the working of any ſuch Queſtion, which is 
this that follows. © iron 


If the Fourth the Second muſt exceed, then ſee .. 
By the Great Ertream it multiplied be; 
But if it muſt be leſs than Second, aim 
To multiply it by the leſs Extream. 


EXAMPLE 


If 13 Packs coſt 326 Pounds, what will 39 Packs coſt 7 
Anſw. 978 J. Hide 


| P. 8 S. 
If 13 : 326 2 39K 
39 


2934 
978 


13) 12714 (978 J the Anſwer, 


117 
ee 
ö 91 


8 


yo N . 4 * a Is N 
©, — Cs #%. 2 i #4 4 N * 
0 _—_ 7 * * N in 1 
1 x 
* 1 * * | ” 9 7 


74 The Golden Rule; or, Ruleof Tyres. 

Having ſtated your Queſtion, as before, it may be ea- 
fily ſeen, that the 4th Number will exceed the 2d, for 39 
Packs muſt needs coſt more than 13 Packs; wherefore 1 
multiply the 2d, or middle Number, by the greater of 


the two Extreams, vis. 39, then muſt the leſs Extream, 
to wit, 13; be my ay 


2 


Diviſor. 
So multiplying 326 by 39, the Product 1214, I di- 
vide by 13, and the Quotient is 978 Pounds, the Anſcwer. 


QUEST. Il. 


If 64 Yards of Broad Cloth coft 38 Pounds 8 Shillings, 
what will 5 Yards of the ſame Cloth coſt? Anſw. 3 J. 

Becauſe your Numbers ought to be of one Denomina- 
tion, before any Work can be done, you muſt reduce 38 
Pounds 8 Shillings into Shillings ; then ſtate and work 


your Queſtion as underneath. po = 
Be . 1 
If 64: 768: : 5: 38 8 
| 5 1 20 


64) 3840 (60 Shil. 768 Shill. 
a lor 3 J. the Anſw. 


384 


N _ 2 5 


O 


Here I multiplied the middle Number by the leſs Ex- 
tream, becauſe the fourth muſt be leſs than the ſecond, 
the Reaſon is evident. Ne 

Note likewiſe, That your fourth Number muſt be of the 
ſameDenomination with your ſecond ; ſo here your ſe- 
cond Number being Shillings, your fourth Number, or the 
Anſwer to the Queſtion, is Shillings; likewiſe to wit, 0 
Shillings, which divided by 20, gives 3 Pounds, the An- 
ſwer to the Queſtion. e ch 


LY Es 7. Ul. 


If 6 Yards of Holland coſt 3 Pounds 12 Shillings and 
6 Pence, what will 64 4 colt? KO 5 
0 dre 


* 


„„ 
| nA 


a 


The Golden Rule ; or, Rule of THREE. 75 


I Before you ſtate your Queſtion, bring the firſt and third 
Y Number into Quarters, and your ſecond into Pence, as 


underneath. 
74. J. 8. a. 644 | 
6 >; - #6 8 4 
4 JJ 2, ew 
fn, w 72 1 2 | 
| [, *%, + 12 „ 9 7 
003% 3:7 hb REO; e | 
150 
_:.;. 
870 pence. 4h 


Then Rate and work your Queſtion as inthe following 


Work. 
Or. 4. Or. 64:44 
If 24: 870 :: 257: Anſw, 38. 16. 4. 1 
6090 
4350 
1740 


24) 223590 (9316 Pence. 
8 72 7716 =4 Pence. 
216 & 4. 4. 
— 18 38. 16. 4. 1 the Anſwer. 
9 39 
24 


——— 


12 : 


ele 1 , 


a S' 


76 The Golden Rule; or, Rule of Tunkx. 

The fourth Number being Pence, I reduce them into 
e by taking 74 Part, which makes 776 Shillings 
and 4 Pence, and 776 Shillings divided by 20, which is 
2 cutting off the laſt Figure, and taking half of the 


SUES . 1V. 


If for 3 Weeks Diet I pay 11 Shillings and 3 Pence, 
what is that a Year? Or, which is the ſame, if 21 Days 
require 11 5. 3 4. what will 365 Days require? 
Anſw. 9 J. 15 4. 6 4. +. „ 5 


See the Work. "Tg | 
D. % D. 11 3 
F | & SR | Wh 
OO Gi 208 | 9 
| "28. 7 
1825 11 
e 


27) 4925 (23464. 
42 121915 
1 


72 9.15. 64 the A. 
63 5% 5 ol I! 


WP 7 iS 


2.7: v. 


How many Yards of velvet at 135. 46 the Yard, will 
136 J. 125,buy? Auſ. 204 Yards, and ro Parts 
. 22 See the following Wi ork, Se 


13 * 


1 


The Golden Rule; or, Rule of TunxE. 77 
n et 


13.4 136.12 Then ſay, 

3 6 7 | 

— pen. yd. pence. 
30 2732 [f 160: 1 :: 32784? 
13 12 8 
Sig | 160)- 32784 (20475 
160 % Sor 


320 
784 
_ 640 


144 


— ͤ ſ— 


160 


36018 


40 


929 


—— 


20 


'3\ 3B 
3 
3, 


QUEST. VI. 


| A Soldier's weekly Pay, which is 3 Shillings and 5 
Pence, is forborn for 3 Years, 9 Months and 10 Days, 


what is then due? Anſw. 331. 2.5. 4 4. J. 
See the Work. 

3. 14. 3. 9 M:: 10Day. 

» ²˙ u ˙—d © nn Thy, 

3 — — | 

— 9 D. 4. Days. 

41 Pence, 252 | If 7:41: : 1357 

4 2 10 „ 41 
1357 Days. 3 85 1357 
Pence. 225 m= 
7948 3 Cc 

T4 662 44. A, hes 


Gn. 33h, 25.44% © 7= 


78 The Golden Rule 3 or, Rule of TREE. 
| SUEST. VI. 
If 20 Men do a Piece of Work in 60 Days, in how ma- 
ny Days will 30 Men do the ſame Work ? Anſw. 40 Days. 


© Sethe Work. 
N. . — 
40. 1 60 : 30 
20 | 
30) 1200 (40 
525 "a0 
\ 00 ; 


This Queſtion, and ſome that follow, are by moſt Au- 


thors eſteemed as Queſtions of The Rule of Three Inverſe, | 


but we will not confound the Learner with ſuch needleſs 


as n r 


Differences; for we ſhall make no Diſtinction between 


The Rule ef Three Direct, and Inverſe. The Rule you 


have for working of your Quetion being ſufficient in all 


Caſes : For here I conſider that the fourth Number ſought 
will be leſs than the ſecond, becauſe 30 Men will needs 


require leſs time than 20 Men; wherefore I multiply the J 
the 


middle Number by the'leſs Extream, and divide 
greater, and the Anſwer is, as in the Work. 


LY ES Z. VI. 


How many Yards of Stuff + of a Tard broad, will line 


broad ? 


a Cloak containing 5 Yards + in Length, and is 1 Tard! 


Ses the Work. 23: 
| 1 Kr. Or. 


$ 33 23 32 
3) 110 (36 3, or 9 Yards and 5, 
9 : 


* 


The Golden Rule : or, Rule of TukkE. 79 
QUEST. IX. 


If 360 Men be in Garriſon, and have Proviſion for 6 
Months; but hearing of no Relief till the End of 9 
Months, how many Men muſt be turned out, that the 
Proviſion may laſt ſo much longer ? Anſw. 120 Men. 


Mo. Men. Mo. 
day, If 6: 360 :: 9: 


9) 2160 (240 Men to be retained, and the Re- 
** ' mainder to 360, (vis.) 120 muſt 
18 be turned out. 


—— — 


36 
| x — —— 


OO 


: ++. QUEST. X. 

If a Traveller go 160 Miles p 7 Days, when the Day 
16 Hours long; how many Days will he go the ſame 
IJ journey, when the Day is 12 Hours long ? Anſw. in 9 
e Days and 4 Hours, 


See the Work. 


Ho. Da. Ho. 

Say, If 16: 75 :: 12: 
16 

12) 112.(9 5 


108 


7 


OO — — 


Fm... 


27 Or 4 


Y But many times you may have a Queſtion of the Rue 
| Three propoſed, that may require ſome Preparation be- 
bre you can Rate your Queſtion, either by Addition, Sub- 
i action, Multiplication or Diviſion, &c. As may be ſeen 
T. ; ithe Examples following, 


EYES T. 


80 Ts Golden Rule; or, Rule of Taxes. 
SUEST' xl. 


A Merchant at London buys 64 Tun of French Wine 
for 460 l. the Freight thereof Gem France to London colt | 


220. for Loading and r 10 J. for Cuſtom 15 /. 
the 2 of ths Cellar 8} would gain 250 J. by 
rgain. 
A — comes and demands the Price of 24 Tun 
of the ſaid Wine. 
* * ueſtion is, what he muſt give? Av 361 J. 2 5. 6 F 
ttion find the Total Sum of the Freight, with 


he Expences and Gain; which is 963 Pounds. 


» 


Ton. J. Tun. 
Ivan ſay, if 64 : 963 :: 24 

x 24 

460 — 
220 3852 
10 | 1926 
15 — 

8 64) 23112 (361 J. 25. 64. 
250. e 
— 192 

391 
384 
172 
64 
84 or 3 


SUEST. XII. 


_ If 60 Gallons of Water do i in x Hour's time fall into a ; 
Ciſtern, containing 200 Gallons ; and by A Pj 2 in * | 


ſame Ciſtern there runs out 45 Gallons in an Hour 3 in 
how many Hours will it be filled? 
Anm. In 13 Hours and 20 Minutes. 


and by Addition find the Sum 


_ TheGoldet Rule; or; Rule of Lak. r 


Find how much it fills more than i it empties, by Sub- 
traction, which is 15 Gallons. 
Gall. H. Gall. 


Feld 545 in Then ſay 115 % 


60 Filing Cock a 15) 200 4 
45 Empiying Cock ante 18 
W e 4 . 181 ] — | 
25 Ui i... 00 59 7 
3 73 Org 
gUE ST. xu. 


A 
buy Cattle; _ 111. = at 40 5. — — Sits 
at 1 J. 55. Nane 4 at 1 J. 155. per Piece, and of 


each a like Number. — How many of each mult he * 
Anſw. 13 0 Sort, and he would have $2 te- 
maining. 


Bring the Price of a Sort of Cattle; inte billige, 
of thoſe Shillings, which 


will be 320 5. and 216 d. js 93205. as you my ſee. 


| 11 T, the Price of an Ox. equal to 220 Shill. 
216 2 . the ice of . ut to 49 


20 the Price of a Cal nal to 25 
es ma. the Price of a Hog, 25 ual to I” 7 
Shill. 4829 Ter 
| 320 
Sh. Cut. 


Then fay, if 320: I 2.: 4380 


320) 4320 3 Facit. 
| 320 
1120 
960 
— l 


160 


82 The Golden Rule ; or, Rule of Tux. 
SU BOP." 


Two Perſons, A and 2, depart from one Place, and 
both go one Road ; but A goes 3 Days before J, and 
travels 30 Miles 4 Day; Z follows after, and travels 

o Miles a Day: How many Miles, 

ays Travel will S overtake 4? 


and in how many 


Firſt find by Subtract ion how much Y exceeds 4 daily; 


then by Mutrrplication find how many Miles A hath tra. 


velled at Z's ſetting out; as under. 
30 M's daily Travel. 


B 50 11+ 7.0 
430 | | = 
— 90 Miles which Ahath travelled at 
20 Exceſs. - B's ſetting out. | 


| 4 M. . M. 
- + Then ſay, If 20: x:: 0 
1 de eee 2 25 Wi 
End of 4 Days and a half; and 2 
will have travelled 225 Miles. 4-2 the Anſwer. 
EEE nn 
In 460 Pounds how many Shillings, Sixpences, Four- | 


pences, Twopences, and Pence, of each a like Number, 
may there be found therein ? ſw. 4418. 1 


. Then fay, If 25 3 1 +4 110400. 


J. 25) 110400 (4416 
460 ** + 

4 20 too 

6 9200 i104 

4 5 100 

2 — 

x 18400. 40 
— 9200 25 
25 * = ; — 

110400 e ge 
150 
The Proof is eaſß 


n 4 
69 a RS : © 


[83] 
| The Golden Rule; or Rule of Tunzx repeated. 


The aforegoing Queſtions being well underſtood and 
onſidered, are ſufficient for the underſtanding both how 
FF to fiate and work any Queſtion in the Rule of Three: 
la this Place therefore we will treat of the Golden Rule 
compound; or, Rule of Three repeated. 
We ſhall in the Practice thereof work the Examples 
Niven, by ſo many ſingle Rules of Three as the Queſtion 
'Y admits of; it being moſt conſentaneous to Reaſon, moſt 
intelligible to the young Learner, and many times as 
quick; befides a = many Queſtions not admitting of 
any other way of Work, whereby the Rules before given, 
"FJ without troubling the Learner with any more, will be 
t © ſufficient thereunto; yet here and there, for the Reader's 
I batisfaction, we ſhall name the common Way alſo, 


29 EST. l. 


If the Carriage of 20 Packs from Mancheſter to Lon- 

J 4, which is 136 Miles, coſt 16 Pounds; what will the 

JF Carriage of 12 Packs from Mancheſter to Cheſter coſt, 
being 28 Miles ? 2 e 


r, | See the follcwing Work. A 


Firſt, Iſay, if 20 Packs coſt 16 Pounds, what will 12 
Packs coſt ? Anſ. 9 Pounds, 12 Shillings, 


a 
20 3 I6 e 5 
. 14 x 
„ 
16 | 
20) 192 (9/. 125. 


— — 


o 
„ 
——= 


* = 
, 0 * «4 
* - 1 * 
, , of * P 
* 
, * 
2 bay *Q . 


84 


The Golten Nule; or, 


ain, if 136 Miles coſt 9 1 125. or 192 Shil- 


Then ſay a 
Py" Vid. 1 l. 19 K 6 f. 76. 


lings, Ty 


wil 


* 1. XK kl £334 if dt 5 = d 2 * if vn 01 It) g 
1 di! | M 55. . * 
Y $4 IT: 5 . 111 0 o * 4 - 1 hays}: 
C3 2 a 5 
P A __O AF „ba 22 
1 A * 
; a+ 


© 4 
- AE * 
1 . 5 4 4 1 "Tf „„ E 4 
3 0 \ 
e 1 Fl 'E ' : 1 Na 
at 0 * 1 ' ' . y 1 
9 1 24 581 * 10 82 — 85 - » 88 8 8 # , 
. 5 ; . . we N 
. 1.4, ; wits 5 ® g 6 
— 


— 


1088 605 1 3 21 
923111 (Nb 1500 $3761 1 


* * 
* T% / + 2 * by — 
bo 10111;orhs 10.1 51 14 3 


0 Sb. 
e 


2 18 9 airy ©} 11 70 * © . LF . 

4 . 4 S ws o SA Af + A 3 1 "Fd # ”. s a> 223 4 
p 11 4 vx 16 a 7. 9 1 
14. 7 DUO! Y 61 . 4/245 o.1 f 3 at! 
1 Scl! 4 113 2 6.,, 137 p 13157 Tit * 


=—y MEG. 24 hi. s 34.4 þ8 W757 


+. 
_— 
+ of 


an 


7 bo 
2.4. A 2 » A 
8 N W 2aagd o 95 
1 FT FI%- a+ 144 ' 174 * 4 4 
_— . 1 ” N 18 £ a A 3 . 1 „ 
%% ns 2 1 4 0 Q 1 4a 4 251 7. D031 690 * $44 


TY Fi ” , 
9 » S* © ) * " was ? * 
ws. % Þ © 4 " | | . z S P ” „ CY Y 
"4 * wy \ — 4 * HP 0; 4 - # * -+4itS> IQ at * #4 *43 #2 108 ® ; 
. —  — 


. 


”4 L A : 7 8 * - 7 ; A © =- 
; 1 # 224 w * 1 1 E 214 8 - ? p A 72 4 | 4 1 
i 8 i * 
niet I 36: „nnn? 0 RY TF $3405 12: 


If you would work th} | Queſon a one Operation by 
the Rules commonly given, y u mult take Notice there 
are five Numbers given to find a ſixth, in Proportion 


thereto. | 
Which Numbers muſt be ſo 8 laced as the three firſt 


may contain a Suppoſition, and. he two laſt a Demand 5 
which that you may place righ e let the firſt Term be o 


the ſame Denomination wit fourth, the ſecond of 
the ſame * with t th, and the third with 
the Term required. 

So in the foregoing Queſtion * Numbers will be diſ- 
poſed in the following Order; if 


P. M I. P.M... r 
It 20136 16 : 12: : 28, Or this, 75 16 
136 


; Then WA your two fil Numbers, mul lied etc 
de the firt Number in the ſingle Rule of Three, the third 
will be the ſecond, and the two laft multiplied together, 


will be the third ; then will your Numbers ſtand thus, as 
you ſee. 


If 2720: 16: : 336 | 236 28 
16 


. eee l 
9 


— — | — — 
088 255 cot W e n I 5G 
- e wb KY & Gr We. Y San | 28 


5 2780) 5376 (17. 336 
#2 : £129 
— 90 \ 8 FTP £ | 14 
0 26564 £340 ICS r 44 A 15855 Th 
f ; . #? (3 . : 20 ——_ 7” 4 n! 121 . 4 * _ 
3 — 17 


# 1 of # 2 „ 1 6 ; 
120 Gol. "= A2 
* 6 . a * 
53 # 1 g * 212 * 
? 


2. . : i 5 - 
1 8 2720 ny ct 12090 


—— 


| * oe 
—-— 25920 
24480 1 The Anſwer is 1 J. 195. 44h 
* — before. 
WH 7 257 eee e one ee 
3 1 ** In : 0 _ 280 18 O ( 
: ton Ware 1 as men edo - ng, 
a j : 2880 N. Fat Tai atge>3>s4}-. —_— TY 
t 1440 


o 
— 


X | 1 7280 (6 4. 
= 16320 
1 


961 014824 25 


27200 361683401) 


136 


QUEST. 
: # 


2% The Golden Rule ; or, 


If 20 Pounds gain 16 Pounds in 15 Months, what Sum 
of Money will gain 24 Pounds in 3 Months. 
Firſt ſay,” If 16 Pounds come from 20 Pounds, what 


will 24 N come nes. Anſiv. 30 Pounds, 
aten e ee ffs bros boot ads or ? 
ia denn A {lim nod) : p od flv | 
16) 480 (30 3. TE. f 
48 | 
— 
00 


= = cw 


; Then I ſay again, if r5 Months wire 30 J. what will 
3 Months require? Anſw, x50 1 ho Number ſought, 


11 M. 2 N N. 
If 15: 30 5: 3 
If 15 Months require 30 Pounds, z 15 
Months will require more Money, be- 
— de igleſsTime ; therefore I mul- 3) 450 (1500. 
tiply by the greater Extream,. and di. 3 
vide by the leſs; and the Antwer will 9 


—5i—ů— 


be found to be 150 Pounds, as in the 15 
Work. wh ; 15 

x FI > 

„„ n ech ode 09 


This Queſtion may be otherwiſe tated, yet wrought 
by two Operations, as before; for you may ſay, If 15 
Months come from 20 J. what will 3-Months from more 
Money, becauſe leſs Time? Anfw. 100 J. 


I5 : 20 2: A 


Rule of "THREE repeated. 87 


Say again, If 16 Pounds come from 100 Pounds, what 
will 24 come from? Anſw. 150, the Anſwer as before. 


J. 4. 
16 * 100 :: 24 
16) 2400 (150 


0 
8 
80 


00 


But if this Queſtion were to be wrought at one . 
tion, you muſt place your Number as before dire 

and ſeeing the tion before was after ſuch Manner, 
as the one Operation was Direct and the other Inverſe, 
the Faſhion of your Work will be altered, for you muſt 
multiply them croſs-wiſe, vis. the firſt Number of the 
firſt Rank, by the fecond Number of the third Rank ; 
and the latter Term of the firſt Rank, by the firſt Term 
of the laſt Rank, ſetting. the Products under their own 
Multiplicators; fo will the Product, ſtanding under the 
firſt Rank, be your firſt Number in a Single Rule of 
Three Direct; and the Product under the laſt Rank will 
be your third Number, and your middle Number the 


ſecond. 


- See the Work. 
LL M. I. . 
If 16 . 15 : 20:1 24. 3 


3 15 
40 
360 


K J CAS Then 


lA. © > . ow 
. 


$8 Tube Golden Rule; or, 
Then if 48: 20: 4.360 woT di i nia 
| y 16, ant 20 N 0 


48) 7200 (x50 5. The Anſwer as before. 


Fg 


The Golden Rule Comrovun p. 


Il have been the more large in the foregoing Queſtions, 
not only to ſhew the e might 


be the oer in the following Examples : In molt a 


which I ſhall only ſtate the ion, and give the An- 
Twer ; leaving the reſt to d.. Keen of the Learner. 


ES E ul. 


1 


_ What is the Intereſt of 672 J. for ) Years, at Six fer | 


. Mango be 4 4 4 31+; 


Fiſt, I ſay, If 100 f C 6 


= 


Secondly, if x : 40.3232 7 LAG. 


„ 
7 h 
— bd 
= p * 
2 
. 
* 


ny 


— — 


Rule of” THREE repeated. - 89 


2E f. 1. 


What is the Intereſt of 21 J. for 5 Months and 11 Days, 
or 151 _ at 6. per Cent. Simple Intereſt ? Af. 105. — 


1 * J. J. D. J. D. 
Firſt, If x00: 6: : 1 Secondly, If 365 : 1.46: : 151 
151 
Facit 1.26 126 
Tip 630 
126 
jy le 75) 


365 558.268 511 


ieee e 


1823 


17756 


130 5 
3 OO OT. 
* . * * 


400 
8 . . 
, * . . .* 


r 


QUEST. v. 


If 12 Rod of Ditchi be wrought by Men in 6 
Days, bow many, Rod ſigh be wrought by 8 Men in 24 


_ Days? 2 192 Rod. 
9 — M R. N. 5 
| Fr, If 211218 Fucit 48 
Second, If 6: . 2 Tait 192 
2 EST. Vl. 
7 10\Dogs, for. 30 Crans, 
Go 4a Weeks #o 


3 — 4 1 #6 8 
How many Hotthds, of 60 Crowns, ars 
May winter in that Place? 
Anſw. 2000 Dogs. 


N 


50 'The Golden Rule; or, 
Die Operation. 


Gobi 47 . M cg, | 
If 2:20 :: 60 Then if 40: 60 :: 12 
60 40 
—— — | . — 
2) 1200 (609 ññ᷑ 1 12) 24000 (2000 
15112 ; | 
© 


This Queſtion is the ſame as if one ſhould ſay, If 20 D 
Dogs for 2 Crowns be kept 40 Weeks, how many Dogs zt 
will 60. Crowns keep the Remainder of the Year, or Win- 0 
ter Quarter, which is 12 Weeks? 5 


— err n i 


If 12 Men build a Wall 30 Foot long, and 6 Foot high, | 
and 3 Foot thick, in 15 Days; in how many Days will o 
Men make a Wall 300 Foot long, 8 Foot high, and 6 

Foot thick? nſw. In 80 Days, | 


i MR... . 
15.3 a. 30:15 :: 300: 150 
M eee 
Then, If 6: 150 :: 8: 200 
| EE We | 
Again, If 3: 200 :: 6: 400 
TDaſtly, If 12: 400 : : 60:89 
EA vil. 
If 35 Ells at Vienna make 24 at Lyons, and 3 Ells at 
Lyons make 5 Ells at Antwerp, and 100 Ells at Antwerp 
125 at Frankfort ; how many Ells at Frankfore make 42 


S ” 


at Vienna? Anſiv. 60 Ells at Frankfort. 


NS” n 


; F Firſt 


3 
. 


Ruleof THREE repeated. 91 


Ant. Frank: Ant. Frank. 

Firſt, If 100 : 125:: 5 : 64 

Zy. Frank. Ly. Frank. 

2. If 32 63:2 24 2: $0 

Vien. Frank, Vien. Frank. 

5 3. It 35 : 50 :: 42 : 60 
| (Or) 5 

5 Vien. Ly. Ty. Ant. Ant. Frank. Vien. 

35 24. 3. 5 . 100. 125 . 42 


. Then you may ſee the iſt and jth Term are of one 
0 EY Denomination, the zd and 3d of another, the 4th and 
ch of another, and the 6th and Sth of another; where- 
- fore —y the 2d, 4th, 6th and 5th continually for 
pour Dividend, and the iſt, zd and 5th multiplied to- 
4 (ener, will be your Diviſor, and the Quotient will be 
de Anſwer to the Queſtion, (viz.) 6o ar Frankfort. 
N — 4 35 
1 5 * 64 
12Q 10500 Diviſor. 
125 
oo 
240 
120 on | 
i io oo) 5300{00 (56 
15000 630 
42 | a 2 
30000 
- 60000 


630000 Dividend. 

TY By the way, we may obſerve, that in the working the 
Queſtions in the Rule of Threeaforegoing, we have conti- 
wally uſed Multiplication before Diviſion, though it be 

lt I bot out of any Neceſſity: But ſeeing Fractions are not yet 

OF learned, and in dividing * is often a Remainder, 2 

2 


92 Contrast ious in the Rule of Turtr, 
do it to avoid the Trouble of having a Fraction to multi- 
ply, or elſe wemay as well divide the middle Number by 
that Number which is the Dividend, and multiply that 
Quotient by the othes Extream, the Produdt is the Anſwer 
to the Queſtion, as in the other way. 


EXAMPLE. 


If rx; Packs of Wool colt 65 Pounds, what will | 
Packs of the ſame Wool colt ? Anſaw, i: 2 TN 


e 
If 13:65 :: 142: 5 
13) 65 (5 — 
65 710 
— I 
3 


Here I divided 65 by 13, the Quotient 5 F multiplied 
x42 by, and the Product, to wit 710 Pounds, is the Anſwer. 


contractions in the Rule of TüRRRE. 


This being conſidered, you may oftentimes contract 
your Work in Queſtions of the Rule of Three. 

And firſt, if at any time you have a Queſtion given in 
The Rule of Three Repeated, and the firſt and ſecond 
Number in every Operation be the ſame, you may con- 
tract your Work, by dividing the ſecond Number by the 
firſt, and the Quotient will be a common Multiplicator, 
by which you-muſt multiply all your third Numbers, and 
thoſe Products will be the Numbers ſought, And thus 
will all your Diviſions be ſaved, except one, and that 
commonly a ſmall one. 


EXAM®LE 


A,B, C, and D, have 100 Pounds Sterling to be di- 
vided. among them, in ſuch ſort, that as oft as A hath 3 
Pounds, & muſt have 5. Pounds; and as oft as hath 5 
Pounds, C muſt have ) Pounds; and as oft as C hath. 7 


Pounds, Dmuſthave 10 Pounds; what muſt eas 144 


a $a AM. >. 


57 


perfarmed by M 


Contrathions in the Rule of Furz. 93 


Add the Proportions into ane Sum, and ſay, 


5 5: 100 284 3 
7 If £25 : 100: 5 
10 25 2100 23 7 
— ( C 25. 100 2 20 
25 
| oy 4 
J. 2 5 2 
Or Shorter thus, if 25: 100 :: 45: 
7: 
10 2 
25) 200 (4 4 
100 3 5 


412 4 

B 20 7 | 10 

C 28 — | — 

D 40 28 for C. 40 for D. 


100 for Proof. 


In this Example you may ſee there are 3 Diviſions 
ſaved, and that Divition yan have, but a ſmall one; and 
therefore will prove of excellent Uſe in the Rule of Fel- 
lwhhip and Alligatior, where the firſt and ſecond Num- 
der in every Operation is commonly the ſame; ſo here- 
after, wa will call this Method the contrafted Way in 
Fellowſhip. 


Sametimes a Qualiizael the Rule ¶ Three may be 

ulti plication only. 

Sometimes by Diviſion only. 
Sometimes by 720 Multi plications. 
Sometimes by . Diviſions. 

And, ſometimes by a Smaller Multiplication and Di- 

"on than your given Numbers allow of. 1 


9 Contract ions in the Rule of Tyree. 

If at any time your Diviſor, with either of the other 
Numbers, may be ſeverally divided by ſome common 
Meaſure, without leaving any Remainder, and your Di- 
viſor come to be an Unit, the Anſwer will be given by 
Multiplication only; as in the following Example. 


If 6 Groſsof Incle coſt 15 J. what will 48 coſt ? 
Anſw. 120 J. | 


"2 nd © 
6215 2 an 
Mt 2 > 3 & © 
\ | 0 % 
| Anſ, 1201. 


Here 3 of 6 is 1, of 48 is 8, and 8 times 15 is 120 
Pounds, the Anſwer. 


But if either of the other Numbers come to be an Unit, 


the Work may be performed by Divifion only ; as in the 
following Example. | 


If 18 Groſs coſt 12 J. what will 6 Groſs coſt ? 
N Anſ. 4 J. ET: 


er. 

18:12 :: 6 

s $323.43 £ 
3) 12 (4 
—— 
2 


Here I take 2 of 18, which is 3, and a 6th part of 6 is 
1 ; then divide 12 by 3, gives 4 Pounds, the Anſwer to 


the Queſtion. | | 

If your Diviſor be exactly contained in both your ther 
Numbers, the Queſtion may be anſwered by two Multi- 
plications; as in the Ezamyle following. 


Contrattions in the Rule of Taves. 95 


If 3 Groſscoſt 9 J. what will 12 Groſs coſt ? 
Anſw, 4 * 


Gr, l. Gr. 
BY $58 | 
332: 4 
43 4 
12 
3 
AS a 
36 


Here the 3 part of 9 i is 3, of 12is 43; multipl 
gives 12, and that by 3 gives 36 3 the Anſwer, P34 


If you would uſe two Diviſions, divide our Diviſor 
your ſecond Number, and the 3d by that Quotient whic 


gives the Anſwer. 
SE EXAM®PLE, 
If 9 gives 3, what will 45 give? - 
Anſw, 15. . 
3) 9 (3) 45 (15 
e g 
19 nnn 
| © 15 
15 
x 


8⁰ W. „ quotes, and by that dividi 
| quotes 15, the 9 3.4 by „ * ing 4 45, 


Sometimes you muſt uſe both Muir licati and D 
Hin, yer bat RT Ones. RR 4 


5 BOK 5 Abi 292. b 8 . 


96 Contratt:ons in the Rule of Tyre. 
EXAMPLE. 
I 48 Yards of Linnen Cloth coſt 37. 12 f. what will 
x12 Yards coſt? Anf. 8 J. 85. 
. 4 Ta. J. 0 5. 


48 : 72: : 112 3 12 
e 20 
28 


e — 3 
672: 14 60 þ 
$3.38 33 *v 12 


7 — 
— 3 


3) 504 (ss 3 


* | , 
dy . 
3 8 J. 8 Ss \ | \ * 4 5 
— 4 9 1 , * ? 4 4 2 1 
— — : * f 83 % — F * 4 * 


260 

18 

— 8 
K 
. 
0 


You might have contrafted your Work more ſtill, by 
taking + of the firſt and laſt, at firſt, and then + of that; 
which would have been the ſame; as you may ſee. 


Proof of the Colaen Rix k. 
We will ſhew you how to prove the Rule of Three, and 


ſo conclude this Rule, 1 

_ If 4 Numbers be proportional, the Product of the two | 

Means is equal to the Product of the two Extreams. es. 
Hence to prove your Work, multiply the 4th Number 
found by the firſt Number, and if that Product be equal! 
I Product of the 2d by the 3d, the Work 1s right, 
elſe not. ä + 


80 if 8 745. eoſt 16 J. what will 45 Ns. coſt? Anſ. go. 
8 . 


n 


. 
* — ICE y 2 2 , 


Peri 
7 


3 ec 
\ So 


[7 
H 
. 


Proof of the Golden Rutt. 97 


8 * 
8: 16 :: 45 
45 


— —̃—ꝓ— 


80 
64 


8) 729 (9 | | 
72 


Then the 4 proportional Numbers will be; 


8: 16 :: 45 : 90 
45 8 


70 the tro. af the ü and 4. 
| 


720 the Product of the z and 3. 5 


| Yo! ſee the Product of the it and 4th is J to the 
product of 8 and 3d, which ſhews your Work to be 


tight. \ 

Hiace if of 4 Numbers, the iſt be to the 5d as the 

zu is to the 4th, ſo thoſe 4 Numbers ſhall be Proportional. 
But if your 3d Number be leſs than the 1, and re- 

quire morez or more, and require leſs, then the Product 

of your firſt and ſecond will be equal to the Product of 

your third and fourth. ns 


EXAMPLE 


| If 12 Men do a Piece of Work in 16 Days, in bow 
many Days will 24 Men do the ſame Piece of Work ? 


1K 


- 
© 
* * 


The Rule of Practice. 


32 
16 


24) 192 (8 Days dee ufer. 0 
192 


o CS 
„ 
Then the 4 Numbers will be 12 2 16 1 24: B 


„ 8 
— —  nen 
; 1 76. 293 
& — 12 — 
a 14 * 
4 3 Iz WA XL waa tt — 8 
b | 102 20 
EN 9 * 


— / 
— 


How you may ſee the Product of the Iſt by the 2d is 
oh to he 77855 of the . auh; n ee 
= FE to be righ Fo t OS bb 58 OM SDS 


— 
1 


1 Tee Rule of 1 PrACTIC: . 


# % CE 4 7 
40 * 7 10 4 1 


HIS Rule is Fe a Contraction 57 ou 4 0440 4 5 
aforegoing; for when the Price or Value of one Tard, 
Ell, Hundred, Oc. is ic and the Price or Value of 


any other Fee of Nards, Ells, 2277, Uni were 
required; the firſt umber being always an 
Queſtion may more ky be wro ght by th 


Parts of a Shilling or Pound, as the l Nature of the Qt ; way 
tion requires. It will be convenient to treat firſt 60 0 ſuch 
Sie as may be wrought by the Aliquot Parts of a 
Uling ; ; Ts] it will be neceſſary to annex a Table 


4 
— 1 


. U 82 


oo OT IS * 


* * r 9 — 7 . — * 


r SRX 


3 
* 
2 

„ 
ov 
> 
4 
3 
W 
3 
E. 
2 
* 
- * 
* 
E 
1 
* 
3» 
ad F) 
x 
14 
* 
2 
1 
>. 
2 
A 
8. 


The: Rule of PRACTICE. 
V1 | . Lo 
A Table of the Aliquot Parts of a Shilling, 


& 


= _ 


« For 


OÞ UW Þ -—- =, 


1 


99 


Part. 


The Uſe of this Table is eaſy ; for you may ſee that 
for 1 Penny you muſt take one 12th Part; for x Penny 


Half- penny, one Sth Part; for 2 Pence, one 6th Part; 


and ſo of any other, 


Here I ſaid, Z of 67 is 5, 
of 72 is 6; then cutting off 
the laſt Figure, + the reſt is 


Pounds, and the Anſwer is| 


2 J. 165. 


In this Example I took z 
Part, and from that cutting 
off the laſt Figure, and ta- 
king 4, the reſt gives the An- 
ſwer, to wit, 4 J. 45. 


Here T took a 5th Part, 


cutting off as before, .and | 


the Anſwer is 5 J. 12.5, 


| 


At 1 Penny 


| Example I. | 
At 1 Penny the Yard, what 
will 672 Yards coſt ? 


12 516 Shillings. 
Anſw, 2 J. 16 8. 


II. | 
the Tard, what 
will 672 Yards coſt? 


3 804 
— — 


III. 


[At 2 Pence the Yard, what 


will 672 Yards coſt ? 


—— — 


. 


Oz 


| 4»fto. 14 13% 


— — — — — — —— 
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| IV. 
Here I took 4 Part, which | At 3 Pence the Yard, what 
made 168 5. equal to 8 J. 8s.] will 672 Yards coſt? 


4 1618 


Here I took one third V. | 
Part, which made 224 f. At 4 Pence the Yard, what 
equal to 11 J. 45. the An- will 672 Yards coſt ? 


ſwer. 5 FR N 
Anſir. 111 45. 

Here I took + for 6 Pence, VI. | 
which made 336 5..equal to} At 6 Pence the Yard, what 
16 J. 165. che Aufwen. will 672 Yards colt? 

436% 


Anſw. 16 J. 165. 


After this Method may any Queſtion conſiſting of the 
Aliquot Parts of a Shilling be reſolved. 
But if your Queſtion conſiſts of un- aliquot Parts, as 55. 
7 4. 84. 9 d. 11 4. Cc. then it muſt be divided into Ali- 
Juot Parts, as 5 4. into 3 4. and 2 4. 5 4. into 44. and 
3 4. or 6 4. and 1 4. 9 4. into 6 4. and 3 4. or 3 Three- 
nces, and ſo of any other, as in the Examples follow- 
ing may be ſeen, | 


q | "x4 I. 

. Firſt, * 25 of; y2 for| At 5 Pence the Tor ing 
3 4. makes 16 illings ; 11] S CQIT 7 
then I took 4 of 672 for f 4. vill 674 Tan 
makes 112 Shillings; which 4 168 
two Numbers added toge- + 112 
ther, makes 280 Shilling, —— 
equal to 14 J. the Anſwer. | 28109 

| Anſav, 140, | 


| Hero 


Here I took, firſt + for 44. 
then 4 for 3 4. which added 
together, makes 392 Shil- 
lings equal to 19 J. 12 5. the 


Anſwer. 


® 


If I had taken, firſt 3 for 
6 d. then 11 for 14. or 3 of 
64. for one Penny, it had 
been the ſame z as you may 
try at your Leiſure. | 


Here for 6 4. I took + of 
the Number given, and for 
34. 4 of the ſaid Number, 
or + of 6 4. for 3 4. both be 
ing the ſame ; as you may 
ſee, and the Anſwer will be 
5l. 8 5. See the Work. 


Here firſt I took one half 
for 6 4. and one half of that 
for 3 4. and + of 3 4. for 1 4. 
4, and 4 of 1 4. + for 3 4. 
which is juſt 11 4. 1 4. 
which Sums added toge- 
ther, and divided by 20, as 
before, give 35 J. 55. the 

wer. — 
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II. 
At 9 4. the Yard, what 
will 672 Yards colt ? 


— 


TY 392 
Anſw, 19 l. 125. 


III. 
At 9 Pence the Tard, what 
will 144 Yards coſt? 


IV. 
At 11 4. 19. the Yard, what 
will 752 Yards coſt ? 


4376 
188 
94 
47 


* -- 


J5ols | 


| 


Anſ. 351. 5 5. 


We will now proceed to the Queſtions that conſiſt of a 
Shilling, and ſome Number of Pence and Farthings be- 


ſide, 


at the Learner may underſtand all Varieties, 


In 


102 The Rule of 
In this 


Number given ſtand for a 


Part 


1 8. +, and adding 
them 


topether, gives 168 


the Anſwer. * | 

It is evident, it will coſt 
143 Shillings and 143 44. 2; 
wherefore J let it ſtand for a 


for 3 4. and £ of 3 4. for 3 
Halfpence, adding all toge- 
ther, makes 196 Shillings 
and 7 #. =, equal to 9 J 165. 
7 4. + the Anſwer. | 


Here I let it ſtand for 15. 
then taking ? for 6 4. and 2 
of 6 4. for 34. and ; of 3 4. 
for 1 4. , the Sum of all, 
which is 230Shillings, equal 
to 13 J. 105, the Anſwer. 


Queſtion I let the 


— and only take an |. 
31 | 


” - 


Shillings, equal to 8 J. 25.| 


Shilling, and taking 4 Part 


PRACTICE. 
1 
At 13 4. the Yard, what 
will 145 Yards coſt? 
r 
1642 


Anſw. 80, 25. 

* 0 13 
At 16 4. * the Yard, what 
will 143 Yards coſt? 

19-10 2 


1916 7 2 


An. 91. 16 5. 7 4. 24. 
III. | 
At 22 4.% the Yard, what 
will 144 Yards coſt ? 


2710 


| Here follow ſome more Queſtions of divers Natures, 
| for the further Exerciſe of the Learner. 


For 3 9.1 took 4 Part, and 
for a Farthing — of that, 
and for 5 a Farthing, I took 
& of the Farthing, and for 
t 


e Quarter of the Farthing, 


3 of the + Farthing, which 
added together, makes 41 5. 


| | Anfow. 131 105. 


| 
At 34. Farthing, : Farthing, | | 
2 Farth. the Yard, what 
will 144 Yards colt ? 
> 36 | 


YI 


and 3 4. equal to 24 15 34. 


Anſiw. 2 J. 1 5 34. 
Here 


«3 L.4% 


\ 


Here I took for 34. twice, 


and for 1 Farthing, 2 Part 
of 3 4. which adde e makes 
21 5. 4 4. 1 4. oF 15% 1 
44. I 4. 


The Rute of PRACTICE. 


103 


44); | 


| II. 
At64. 1 J. a Yard, what 
will 11 41 Yards colt ? 


Ai Ta IS. 44. 1 q. 


Part for 
6a, and + of that! is equal to 
420 8. and the Anſwer will 


Here 1 took + 


| 
&K®, 


III. 


At 3 Farthings the Ell, what 
will 6725 Ells coſt ? 


be 21 J. 005. 34. 34. | 4 840 K. = 4 ! 
C2 | „ 
| Kenan 21 J. 9». on 34. 
Firſt, I reduced the Varde 2 | 
into Ells, Facit 5 82 & Ells; At z Ps 2 the Ell, what 
then; for 2 4. I took a 6th] will 528 Yards colt 2 
Part, and for the 14, 4, 3 4 
Part: Laſtly, For the 11 | 
took I of t e Price of the 2912 Nas ok 
Ell twice; and the Anſwer 582 = Ells, 
vil be, as in the Work vi. — 
Li ks ä 97 4. 4. 
, TL "* Ar | 
ive AS >: 
| | Anſ 5.2557 10 1 + or 
: | - 8ʃ. 9 J. 104.14. 


we ſhall now proceed to 


able. 


5 


drr rolati to Al quot 
ba of a Pound; to whic ſe take * n 


% 


August 


The Rule of PRACTICE. 


206 
Aliquot Parts of a Pound. 
Sb. Pence.) „ th 
1 O one 20 
1 8 one 12 
2 0 one * 
2 6. one | 
For 3 2 * 
4 o one 5 
5 o one 43 
6 8 one 3 
10 o. one 4 
Examples follow 
(i. | (6.) 
At 15. Yard, what At 45. rant. what 176 176 Yards 
18 1414 Yards ? 
— J Part is | 77 + 
Anſw. 351, 4 5, 


Anſwer 71. 4 5s 


' In b (2.) | 
At 1 3. 8 d. the Yard, what 
TE 144 Yards? 


Flaig 121, the Anſwer, ' 
(3+) 
At 23. Yard, what 6712 Yards 2 
TS Part i is 67 75 
Anſw, 67 J. 4: 5, 


(4) 
At 2. 64, what 172 Yards? 


z is 21 f 
Anſw. al, 105. 


| 


] 


I Part is 


(s.) | 
At 3 3. 4 d. Fo. Yard, what 751 


Yards ? | 
4 Part is 125 "a 
Anw. 1250, 35. 4d. 


At 55. Tard, 12 735 Yards? 


— — 


x Part is 181 
Anſw. 1811, 56. 


(8.) 5 
At 63. 8 d. the Yard, what 176 
Yards ? 
3 Part is 


38 3 


5 1 
At 103. Yard, what 144 Yards? 


72 
Anſw, 72 J. 


if 


— 


3 


The Nule of PRACTICE. 10g 


If your Queſtion conſiſt not of Ali quot Parts, divide it 
into ſuch, the 8um of which will be the Anſwer to the 
Queſtion; as in the following Examples may more fully 
5 N 


a 1. Ni be e. (4. 
At 3 5. Id. — Jl 144 Nds. At 115.44. the: Gr, what 150 
colt } — Groſcolti — 
75 for 2 Shill. is 141. 8 6. 4 for 10 Shillings is 7 
28 for 1 Shill, or 2 „ 4 78 of105. for 15. is 7 10 
: of 25, forts... FM + of 15. for 4d, is 2 10 


The Sum is the An. 21 l. 125. The Sum is the Anſ. 85 1. 


At 55, Yard, what will 144 t 24. 4 d. + Pound, what 14: 
Yards coſt ? — Paunds coſt? 
4 part for 5 Shillings is 36 8 for 26. is 14 2 o 
73 for 2 Shillings . 14 8 ß of 25, for 4 d. is 2 7 © 
* ot 44. for 24. is o 5 104 
The Sum is the Anſ. 50 8] —- -— — 
| i TheSumis the Anſ. 16 14 104 
< 3» 1 . ( 6. ) 

At 15s. 64, C. what 721 C. At 17 5. 6d. the B. what 37 
colt ? _ | Bundles coft ? — 
for 10 Shilling is 360 10 I for 103. is 187 10 0 
: of 10s, for 5. 180 5 II of 10s. for 5. is 93 15 © 


73 ot 5s, for 64d. is 18 o 62 of 5. for 23. 6 d. is 46 17 6 


The Sum is the Anſ. 558 15 5 The Sum is the Anſ. 328 02 6 
If your Queſtion conſiſt of Shillings andPence, as in the 
aft, you may multiply by the Number of Shillings, and 
uke the correſpondent Aliquot Parts for the Pence, ac- 
cording to the Table; and from the Sum cutting off 
the laſt Figure, and taking half the reſt, the Anſwer will 
be the ſame as in the foregoing Method ; and in ſome 


articular Caſes may be more convenient, and oftentimes 
WI ore eaſie. 


P _ EXAM. 


SF 4 ** rh E 4 * 
"= Th 7 5 . [ K 4 
. wha Wl, 
all oe 600 I, What a At 91. „ (hint 141 Yards : 
144 Ells coſt? | Multiply by 9 
Multiply by 7 — 
— — Product i 18 1365 
Produft + , 108 1 + of 141 for 64: is 70 ᷣ 6 
xi of 14416 13 forrPenay, + of that for 3d, is is 35 . 
Sum is 1020 Sum i 3 137 9 
18 511. the Anſwer, — — 


Anfwer - Cop 145, 99. 


a tha 
14 181 


\$ Gay? 2: tia 51 
At 17 5. 4d. Id. what 172 Yards ? 


Multiply by / 17 At 0 42 85 143 the Tard, 
— — at will 144 Tas, colt } 
Produ@..... 2924 auen by * 
4 of 172 for 4d.is 37 4 © — 
— — Wy 576 
14% +4 | — 4 


Anſwer 0: 149 l. 13. 4 d. Product is 48965. 

| of 144 for 6 d. is 72 

| 62 ä of laſt for 3 U is 36 

AW A d Iz of that for 24. is 6 
1 30100 

0 [Anſwer 250 „ 10 6. 


If gur —_— confi Shillings ** you may 
prog your Work thus, If 0 billing be 125 mul- 
tiply your Number given 15 the Number, of Shil- 
A; the firſt E 1 re to the K ight hand in 8 Product, 
i a | double Number of Sh killings; and in your . 4 
Ps 9 he in 10 5 vl . ee 


1 7 - ba ? * 8 . - © | * 
3 q+ $<% 3 Wire, 1 4 29 1 TS : 
4 . — 5 Fn . = _ a 


At 


The" Rule of P 


RACTICE. 10 


e * 5 „„ 
At 16. the Yard, what will At 125. the Yard, what will 


672 Yards colt ? 
ny 28 
By + of 16 (viz.) 


Pr. with Sh. apart is 537 12 
Anſwer $37h 125, 


| 


2, 
At Gs. the Yard, what will 
172 Yards coſt ? 


672 
8 


* 


172 


1 


172 Yards coſt} 


172 
Multiply by 6 
Pr. with Sh. apart is 10 * 4 
Anſwer 103 J. 43. 


| (4) 
At 145. the Yard, what will 
125 Yards coſt ? | 


3 


1 
« > 


Pr, with Sh. apart is 51 12 Pr, with 3h; 


Anſwer 511. 125. 


125 
Multiply by 7. 
tt is $7 10 
Anſwer T: 87 |, 105, 


Or you may multiply as uſual ; and when you have fi- 


— Operation, cut off your laſt Figure, doubling 


the reſt Pounds. 


620 
At 8 5. the Bundle, what will 
172 Bundles coſt? 


niſhed 
it for Shillings, and making 
(.) | 
At 12s, the Yard, what will 
144 Yards coſt ? | 

va 

Multiply by 1 

— 8614 


173 

Multiply by 8 
6818 

Anſwer 68 J. 165, 


But if your Number of Shillings be odd, work for the 


odd Shilling take the 2oth 


greateſt even Number. of Shillings therein, 


_ thoſe Reſults added together, give 


and for the 
of the given Number z 


the Anſwer. 


E Xx A M- 
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EXAMPLE. 


| * | 

2. | 

At 17s. the Ld. what will | Ac 19s. the {2} what will 
iy Yards coſt? _ 144 Yards coſt ? | 

Pu 172 > | 144 

Mult. for 16. by $ . |Mult. for 18 s. by 9 

Product 137 12 Product 129.6 

78 for 1. is 8 12 [28 for 15. is 7.2 

Sym and Anſwer 146 J. 46. Sum 136.8 

the former way, Anſwer 1 5 ++ S36CE 264 


If your Queſtion confiſts of Pounds, Shillings and 
Pence; for the Pounds — 4 and for the Shillings 
and Pence work by the former ules, 025 


EXAMPLE 


© >} np 5 8 
At 2 l. 195,54. the Hundred, If a Pack of Cotton coſt 111. 
what will 144 Hundred coſt ?|' 11% 11d, what will 111 
144 Packs coſt ? 
Multiply by = | 111 
* | | x Same one Fig, nearer 111 
Product 288 — 
3 of 144 for 10 5. is 72 Produdt for 110. is 1221 


Z of that forgs.is 36 28 for 115. is 617 
18 of 144 for 25. is 14 $[|;% of 115. for 11 d. is 5 19 
Ii of 5s. forgd. is 3 © — — 
— 1287 2 9 
The Sum „„ . — 
Anſwer 4 4130. 8: [Anſwer 1287 l. 24. 94 


Iſche Price of one be given, and the Price of any other 
Number von red, Lee +, 4, 4, or any other 
Part, you muſt work as before for the in tegral Part, and 


for che! Practional Part take ſuch Part of — given Price; 


the Total Sum of which Parts will be the Anſwer to the 
Queſtion, as in the following Examples may appear. 


E x A M- 


1 


Notation of Vaulgar FRACTIONS. tog 


EXAMPLE. 


6.) ( 2.) 
At 41. 163. 34. the Hundred, At 31. 175. 64, the Hundred, 


what will 34 C. + coſt ? what will 144 C. 24. 21 lib. 
ven £51.86 | coſt? 144 O2 21 
For 4 I. Multiply by 4 For 3 lib. Mult. by 3 
product 136 Product 432 
1 of 34 for 10 35. is 17 + of 31. for 15 . 108 


z of 10s, for 55.is 8 105, [of chat for 25. 6d. 18 


+ of 55s. for 15. 3 d. 2 2 6 1+ of the given Price 1 18 9 
+ of the given Price a 8 13 of that for 14 lib. 9 8 
z of that i 4 041 of that for 7 bb. 4 10 
The Sum | 167 4 8: Sum | 560 13 03% 
Anſwer _ 167 l. 45. 8 d. 4 Anſwer $6014, 135, 34. 14. 


But if the Fractional Parts cannot conveniently be taken, 
the quickeſt, eaſieſt and beſt way is performed by the 
Decimal Rule of Practice following. 


—— — 


. 


The Doctrine of VurGar 
FRACTIONS. 


. 


— 


— 


Notation of Vulgar FR AcTTONs. 


7 


HAT a Vulgar Fraction is, was ſhewed in the Introducti- 
on, and fo needs no Repetition. 


A Vulgar Fraction is either Single or Compound. 
A ſingle Vulgar Fraction hath only one Numerator, and one 
Denominator, and is either Proper or Improper. 
A Proper ſingle Fraction hath its Numerator always leſs than 
ts Denominator ; as 4, 44, 25, exc. 


An Improper ſingle Fraction is when the Numerator is 
Feater than its Denominator, as 4, 11, 22, ec. 


A come 


| leaſt Terms already, 


tro Neduct ion of Valgar FRActions, 
A compound Vulgar Fraction is ſuch as hath more Nume- 
rators and Denominators than one, as 4 of 4, and is eaſily 
known by having this Word of, placed b*twixt them; ſo 2 of 
+ of 4, is a compound Fraction: The Formation is eaſy ; for 
Pence will be 73 of 23 of a Pound, and three Farthings is 
1 of -4 of x5 of a Pound, | 
From hence pioceeds another Number, called a mix'd Num: 
ber, and conſiſteth of two Parts, the one Whole, the other 
Broken; ſo 3 Yards and 3 Quarters is expreſſed in a mix'd Num. 
ber, thus 3 &; others are 1173, 144733, Cc. | 
Things commonly expreſſed by Fractions, or broken Num- 
bers, are the Parts of Coins, Weight, Meaſure, Time, exc. 
as Shillings, Pence or Farthings are Fractions in reſpect of a 
Pound; ſo Quarters, Pounds and Ounces are Fractions in re- 
ſpe of a Hundred. | : 


Reduction of Vulgar FRACTIONS. 


Becauſe Addition and Subſtrattion of Vulgar Fractions cannot 
well be performed without the Knowledge of Reduction, we 
will firſt treat of it, and then of the reſt in Order, 

By Reduction we bring Fractions into their leaſt equiyalent 
Parts, | | 

And into common Denominators, 

Or into one Denomination. 

By Reduction we find the Value of any Fraction in the known 
Parts of the Integer. | 

Reduce whole or mix'd Numbers into improper Fractions, & 
contra. k 

As likewiſe compound Fractions into ſingle. 

Of theſe in their Order, 

I. To bring Fraftions into their leaſt equivalent Parts, may 
be performed ſeveral Ways; a general Rule for which is either 
of theſe that follow, 

Firſt, Divide the Denominator by the Numerator, and the 
Diviſor by the Remainder, if any bez thus doing till you 
find nothing to remain; your af Diviſor is the greateſt com- 
mon Meaſure ſought; or Divide the Denominator by the Nu- 
merator, and likewiſe by the Remainders as long as there is 
any ; the laſt Diviſor is your greateſt common Meaſure ſought, 


* 


as before. 


By which dividing your Numerator and Denominator, re- 
duceth your given Fraction into its leaſt Parts. 8 
Note, If your laſt Diviſor be an Unit, the Fraction is in its 


EX 4 M- 
x 


R R A ' 


= 
- 
2 
Z 
q 


Neduction of Vulgar FRACTIONS. 111 


Let us find the greateſt common Me aſute of £55, Here I 
divide 629, ly 555, remains 74; by which dividing 555, reſt 
37; by which dividing 74, nothing remains: 80 is 37 my laſt 
Diviſor, the common Meaſure fought. 


Ste the Work 
$55) 629 (1 

50 $$$ eee 7:9 

| 70) 588 (7 

NL ti 40 W 1 $4851: 

The firſt Way: — 
A 8 37) 74 ( 

74 


—— 


n e 0 
Facit 37 for the greateſt. common Meaſure, 
7 | 5:1?0Ng 210 555) 629 (1 

612 (cu 1 [91017 1 *71! 07 $35 


1 — F —_— , PEO I ITE WINTER * 
, youre, EY W 2 4 a" * * COTE . * 8 of * W Le . 
4 — * r kg TRY © "MORN 4 lH . eee Me 
Lak oats n r Dy" a3aoaeieininlltſv, o Sound 
N ee mn... . * 


W 
ö 1 592 
The ſecond Way. 
1010 Fass ea Un 4, N 37) 62 (r 
246 203 © 101 *101% EAR 75 7 
„ tt; 44 £3! 9 58. \ | 
6123617 5 : loc n * Ln = 259 N 
: 259 
"»S: Be” R * — — 
Facit 37, as before. o 
rſogond ee 0 1 bag 4 


Then if you divide $55 and 629 ſeverally by 37, the two 
Quotients will be 15 and 17, which placed Fractionalwiſe, 
thus, F, will be equal in Value to the former Fraction, but 
in its leaſt Term. Mn. Ps wg 

So the greateſt common Meaſure, of $#Z will be found to be 


91; -by which dividing both the Numerator and Denominator, 
reduceth the Fraction Into its leaſt Parts, to wit, 3, and ſo of 
any other. 5 | 7® 7: Þ 

But Fractions may more quickly be abbreviated, if you can 
deſery any Number that will evenly divide both your Num- 
bers, without leaving any Remainder, which in all even Num- 
may be done, by halying both as often as you can , if your 
Numbers 


112 Neduct᷑ ſon of Viilear Fractions: 


— — - - —n—— MP — — - — 5 —_— — 


Facit 16; and 3, 3 and 2, Facit 18; 16 have you three new 


— 


Numbers end with 5, or a Cypher, it may be done by taking 

+ part, or T8 part; and ſo in many other. 

80 48 by balving, will be abbreviated into 25, and I by 

taking + will become + the leaſt Parts required, as you may 

ſee in the Work. 1108 1 42 1 0 
1488818. 

II. When ſeveral Fractions are given to be reduced into 
other equivalent Fractions, _— a common Denominator, 
uſe this Rule: 1) D n! 

Multiply every Numerator into each Denominator continu— 


ally, except its own, which ſhalf be new Numerators; then 


multiply all the Denominators into one another, for a com- 
mon Denominator, and your Work is finiſhed, 
| £4 E X A 1 E. £54 

Let 4 and + and be reduced into other Fractions, which 
ſhall have one common Denominator, | 

Multiply 1, 3, and 4 together, Facit 12; and 2, 2 and 4, 
Numerators, Next multiply 2, 3 and 4 into one another. Fa- 
tit 24 for a common Denominator to the former Numerators. 

SO 34, 2, 37 will be equal to 3, J. 4. 

Reduce 3, 3, II, and 25, into a common Denominator, 
and you will find 48588 equal to 4, 1688 equal to 5, 15222 
ual o 7}, and 28535 equal to 35, and thus of any other. 

IH. Fractions of diverſe Denominations may be broughti n- 
to one Denomination, by involving the leſs into the Parts of 
the greater, whereby it will become a compound Fraction. 


EXAMPLE, 


1 " DO n - = 8 5 WM £4 ” — 4 a __ l — p ound. A _ 
2 r n . Hat ere 4 88 A+ * a ti ARR Tas GETS 
me 4. l 2 . * 


So if + of a Shilling, and of a Pound muſt be brought into 
the Fraftion of a Pound, you may obſerve that + of a Shilling 
is T of ;* of a Pound, becauſe one Shilling is one twentieth of 
a Ponnd, which compound FraRign,.: yh reduced by one 
of the following Rules, will de 8 of a Pound; fo, have you 
both in pne Denomination, as was xequired, 

So 3 of an Ounce' reduced into the Fra ction of a G. weight,. 
will be Fof 15 of > 4 ot a C, weight, equal to 75 C. and ſo of 
any other. 3 
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Faction, will be 2, 
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Iv. To find the Value of any yulgar Fraction in the known 
Parts of the Integer, do thus: 
Multiply the Numerator of the Fraftion given, by the 
known . of the next inferior Denomination z which Pro- 
duct divided by the Denominator, quotes the Parts of that 
Denomination ſought ; the Remainder, if any, multiplied by 
the Parts of the next inferior Denomination, and divided gs 
before, gives the Parts of the next Denomination; and thus 


muſt you do, 'till you have it brought into the leaſt known 
Parts, or 'till nothing remains; | 


EXAMPLE, 


What is 444 of a Pound Sterling? Anſw, 5s, 6d, 24. 
| 133 Numerator 
20 Shillings in a Pound 


— 
Denominator == 480) 2660 (5 Shillings 
55 2400 


260 Remains 
12 Pence in a Shilling 


— 
520 
1 
. — 
Denominator == 480) 3120 (6 Pence 
1 2880 
240 | 
4 Farthings in a Penoy 


Denominator == 480) 960 (2 Farthings 
. 960 


Oo 


After the ſame Manner the Value of 134 of a Hundred will 


de 1 Quarter, 14 Pounds, and 855 Qunces. 


V. To reduce whole or / mixt Numbers into improper Fra- 
Qions, do thus: ; 


It your Number given be an Integer, it is but making an 
Unit Denominator thereunto ; ſo 7 reduced into an improper 


=: Jt 


. . 1 Nei 
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If your Denominator be fixed, the Product of it, and your 
Integer given, will be the Numerator thereunto. 

So it 7 were to be reduced into an improper Fraftion, whoſe 
Denominator ſhould be 11, the improper Fraction anſwering, 
would be'22, and ſo in any other. | 

But if it be a mixt Number, then multiply the Integral Part 
of your mixt Number by the Denominator of your Fractional 
Part, and to the Product add the Numerator of the ſaid Fra- 
ctional Part, the Sum will be the Numerator to the former 
Denominator, + | * 

So 2+ will be 14, and 7 43 will be 7433, exc. 

On the contrary, if you would reduce any improper Fracti- 
on into its equivalent whole or mixt Number, do thus: 

Divide your Numerator by the Denominator, the Quotient 
is the whole or integral Part, and the Remainder, if any, is 
Numerator to the former Denominator. 

So if ; were reduced, it would be a whole Number, (viz.) 
5: Andif g were reduced, it would be a mixt Number, to 
wit, 318, and ſo of any other. 

VI. To reduce a compound Fraction into a ſingle Fraction. 

Multiply all the Numerators one into another for a new Nu- 
merator, and the: Denominators one into another for a new 
Denominator, ſo have you the ſingle Fraction ſought. 

So it æ of 4 were reduced into a ſingle Fraction, it would 
be 333; and F of 4 of 4 would be 27, or 4. 

And thus much ſhall ſuffice for Reduction. 


Addition in Vulgar F RACTIONS. 


Addition of Fractions (after they are reduced or abbreviated, 
if occaſion be) is very eaſy, and conſiſteth only in adding to- 
gether their Numerators, the Total of which is the Numerator 
to the given Denominator, and is the Sum of the Fractions 
ſought. And this happens either in Fractions with Fractions, 
whole Numbers with Fractions, mixt with Fractions, mixt 

Numbers with mixt, or mixt with Integers. 


I. Firſt, Fractions with Fraſtions. 


| EXAMPLE, 
Add to 3 the Sum is 5; and the Sum of 5+, If and f, 
18 22, Or 1. | R : -* 7 g 
' So if 54 and 4 were to be added, their Sum would be found 
to be 2+ for 54 and 7 will be reduced into 115, and 74+, and 
then by Addition wil be 135» "IT _ 
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And if + of a Pound were to be added to + of a Shilling, the 
Sum will be found to be 143. | 

Firſt + of a Shilling, reduced into the Fraftion of a Pound, 
will be 554. Secondly, + and As will be reduced into 438, and 
5:5. and by Addition, Thirdly, the Sum is 238; and, Fourth» 
ly, by abbrevlation, into 743. 

II. In whole Numbers with Fractions. 


EXAMPLE S, 
Add j and + together, the Sum will be 3F. 


So if 5, 17, 74 and 4 of 54 were to be added, the Sum would 
be 27884 


Firſt, + of 54 will be reduced into this ſingle Fraction 32. 
Secondly, by Reduction 55 and 31 will become7#3+ and ;33E. 

Thirdly, by Addition the Sum of thoſe two is 5733. | 

Fourthly, by Addition, 5 and 17 makes 22. 

Laſily, 22 added to 17881 is 24884. 

And 111. and & of a Shilling added together, is 7435, 

III. In mixt Numbers with Integers, | 4 


EXAMPLES. 

Add y and 5+ together, the Sum is 124, or 63. 

So if 3, 9, 215, and 53 were added, the Sum will be 2422, 

For 244, and 5+ will become and , and theſe two again 
will become 484 and 485; and theſe added to the Sum of 3 
and 9, (viz.) 12, become 12+#F, or 21875. 

IV. In mixt Numbers with mixt. 


EXAMPLE Ss, 


Add 2+ to 75, the Sum will be $2 ; for 24 and 73 will be 
reduced to 747 and 3X$, and by Addition into £2, 
And if 5& were to be added to 43, the Sum will be 9Z; theſe 


being of like Baſes, are very eaſy, being performed without 
any Reduction, by Additiononly, F 


V. Fifthly and laſtly, in mixt Numbers and Fractions. 


EXAMPLEIS. 
Add and 73 intopne Sum, Facit 8, for 3, and + is +, or 


1, and 7 and i is 8. 


Jo the Sum of 2, 133, 11 and 2+ will be 225428 which 
will be equal to 1779445. 
And thus of any other, 


Q 2 As 


* 
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As in Addition we took the Sum of Numerators, after the 
Work of Reduction (if any) was performed; fo in Subtrathion 
(after fuch Work if need be) we muſt take the Difference of 
the Numevators, obſerving all the Cafes as in Additon, Of 
which in their. Order. 46S | 
I. Firſt, Where both are Fractions. 


So if the Difference of F and g were required, it would, by 
Subtracting the leſs Numerator from the greater, be faund to 
be 3, | & 

Again, If the Difference betwixt 5+ and à was ſought, theſe 
two Fradtions, becauſe of unequal Baſes by Reduction, would 
beeeme +44, and 75; and then by fubtraQting the eſs Nu- 
merator from the greater, the Difference fought will be 743. 

II. Secondly, Where one is an Integer, and the other a 
Fraction. 7 F We RE Ps | ; 

5 EXAMPLE S. : 

If the Difference berwixt 7 and + were ſougbe, it would be 
Gt, for 1 from 7, reſt 6; which 1 reduced into a Fraction, 
whoſe Denominator is 5, is F, then} from + reſt , in all 65; 
hon ern of 11 Pounds and à of a Shilliag, will be 
Jo ls 2k, .-* | a> | 

III. Thirdly, Where one is an Integer, and the ether a 
| | EXAMPLE, 

From 7 let us ſubtract 2 and F, the Remainder will be 4 4. 
So if from 13 we ſubtract 113, the Remainder is 13. 

LV. Fourthiy, Where both are mixt Numbers, 


EX AMPLE, 

From 10 4, ſubtract 1154, the Remainder is "$8, or 444- 
And from 13 Pounds and 18 ſubtract 877 Shillings, reſt 12 T7 
of a Pound, CE, 

V. Fifthly and Laſfly, Where one is a mixt Number, and 
the other a Fraction, | | 10 FE 


EXA E E. 
From 74. ſubtract 3, the Remainder will be 6, 
From 16y7, ſubtract 34, the Remainder is 181618473 


by taking the 34 from I, and the Remainder is 1678. 
Here PA. be obſerved, Taat if one cannot diſtioguiſh the 
N. of two Fractions, by reducing them both into equal 


* * x0 
I 

s ' 7 
— 


i the greater or leſſer in oaGily Kneun. 
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In Multiplication of Valgar Fractions, reduce mixt Numbers 
into improper Fraftions ; whole Numbers, like Fraftion*, and 
compound Fractions into ſingle, abbreviating where occaſion 
is; then the Rule is : Multiply the Numerators together for a 
new Numerator, and the Denominators together for a new 
Denominater, which Numerator and Deaominator is the Pro- 


duſt ſought. 
* 5 EXAMPLE S. 

I. Let us multiply A by & the Product will be 17, for 2 
mes 4 is 8, and ꝗ times 13 is 117, which placed Fractional- 
wile is the Product fought, | 
As if it were required to multiply 25. 6d. by 25. 64. as 
the Fracti on of a Pound, 2 64, being 4 of a Pound; multi- 
ply 4 by 3, Facit zz of a Pound, equal to of. og. 3 d. 39. By 
which it is evident, that Multiplication of Fraftions decteaſes 
the Value in the ſame Proportion as whole Numbers increaſe 
it, as is intimated farther in Multiplication of Decimals. 

'So4 multiplied be 3 becomes 3. See this demonſtrated in 
Mr. Leybourn”s Curſus Mathematiixnus, Pag. 38. [ 

II. If one be an _ and the other a Fraction; as if we 
would multiply + by 7, the Product will be 2, or 2+, for 7 
made like a Fraction is F3 then as before. 

So if Id were to be multiphed by 12, the Product would be 
, or 33; for 75 and i, may, by abbre viating the croſs 
Terms, 12 and 18, be brought ime 4 and +; and by Multi- 
plication, into , or 3. 

III. If both be mixt Numbers, as if 24 maſt be multiplied 
by 53, the Product would be , or 14 3+. 

So if 21 4, 165. and ꝙd. were to be multiplied by 36. 125. 6 d. 
the Product would be 2345+ equal to 791. 5343; for firſt, 21 J. 
16s, 94, would be made 21 f, and 31, 12 5. 6 d. would be 32, 
and thaſe two again would become +222 and 23, and then by 
Multiplication would be 43481. or 79 l. 494. 

IV. If you would take the Parts of any Fraction or mixt 
Number, it is eaſily done by Multiplication: Thus if you would 
take 3 of 4, the ſame would bez; for+ multiplied by 4 pro- 
duceth 74, or 4, the Part ſought; So 44 of 154 will be 1355, 
which is nothing but the Product of one by the other. 
| Diviſion in Pulgar FxacTtions. 

In Diviſion of Vu gar Frattmns, as in Mal:iplication, we mult 
reduce mixt Numbers into improper Fractions; whofe Num- 
bers like Fractions, and compound Fractions into ſingle, abbre- 
Viating where may be needful; and then the Rule will be to 
multiply the Densminater of the Diviſor by the Numerator of 
the Diuidend, for the Numerator ef the Quatient ; and the Nu- 
meræor of the Diviſor by the Denominator of the dio 
2 e N or 


2 
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for the Denominator of the Quotient, and your Work is finiſh- 
ed; or invert the Diviſor, then work as in Multiplication, 


Iv EXAMPLES, 

I. Let it be required to divide 147 by 5+, the Quotient 
will be found to be 3; for 1 l times 8 ye Work 

is 104, for a Numerator, and 4 times & 4566 , 
117 is 468, for a Denominator ; which 73) SEP (I851777'5 
Fraction abbreviated by 4, becomes TIN, and that again by 13, 
becomes Z, as in the Work. 

Divide 144 by 15. — Quotient will be $5+ equal to 1 In- 
teger, by which it doth appear the Fra- 86 22 /6834 — 
ctions were equal one to theother, and 79) 114 (4 =1 
had been the ſame as if I had divided 15 by 153 for any Fra. 
ction divided by itſelf, quotes Unity. 

II. If one be an Integer and the other a Fraction, as if we 
would divide + by 7, the Quotient would be x4. 
n 
But if you muſt divide 7 by 4, the Quotient will be , or 174. 
31 Gir 174. 

III. If both be mixt Numbers, or one a Fraction and the 
other a mixt Number, as if 55 muſt be divided by 23, the 
Quotient would be £32, or 251, for 23 would by Reduction be- 
come , and 5+ would be , which would quote £33, or 25+, 

See the Work, 
| 25 (5357 =292. 
Divide 4+ by zr, the Quotient would be 2281. 


You may Note, If a Fraction be divided by a whole Num- | 


ber, the Denominator multiplied by that Number, the Product 
is the new Denominator,and the Numerator the ſame as before. 


The Rule of Three in Vulgar FRACTIONSõ. 


In the Rule of Three, or Golden Rule in Vulgar Fractions, if any 

of your Terms be Integers, mixt or compound Fractions, they 

muſt be reduced, as hath been before ſhewn ; then ſtating your 

Queſtion, as ſhewn in the Golden Rule aforegoing, and multi- 

plying and dividing, as in Multiplication and Diviſion of Vulgar 

x your Work is finiſned, and the Quotient gives your 
alwer, , | 


| EXAMPLE. 
If 3 of a Yard coſt ; of a Pound, what will N of a Yard coſt? 
* | Thus Stated. 


T1. 14 — 
If 2; £2; 44 1 3 
725 (35 equal to 125.14, 24. 7711 1 


%% 


«a % G 7 et. 1 Py 
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II. If 4 of a Yard of Velvet coſt 7 Shill, and 3 Pence, what 
will g Yards and 4 coſt ? | 

Your Numbers reduced and ſtated as afore taught, appear 
as in the Work. | = 

3 1d. 
If 4 2 113 2 7 44 | 
Contracted thus; If f: 43 :: {- Facit 224 l. Al. 108. ad. 113 

In this Queſtion, ſeeing the Numerators of the two lait 
Terms, and their altern Denominators, may be ſeverally ab- 
breviated ; one, (vix.) the Number of the laſt Term, and the 
Denominator of the 2d by 4, and the Number of the 2d Term 
and Denominator of the laſt, by 3; the contracted Terms of 
which are £3 for the 2d Term, and 7 for the 3d or laſt Term, 
then the Work will ſtand thus; If +:22 :: 2, And ſeeing a- 
gain the Denominator of the laſt Term is an Unit, and the 
Denominator of the two firſt Terms may be abbreviated by 4, 
after which the 3 Terms offer themſelves thus; If : 22 :: f. 
And the 4th Term is eaſily found by multiplying the Numera- 
tors of the two laſt Terms together, for the Numerator of the 
Quotient; andthe Numerator of the iſt Term by the Deno- 
minator of the 2d, for the Denominator of the ſaid Quotient; 
ſo the 4th Term ſought will be 243, equal to 41. . ot 41. 105, 
24. 29.7, as in the Work, 

III. It 4 of a Pound of Flax coſt 8 Pence, what will 1 Pound 
colt } Facit 10 d. 3. * ; 

| ' The IWork. 
my SW 7 

8 5 14 N 
3 intern. 
If either of the Extreams be a Fraction and the other not, 


as here, reduce it to a like Denomination, cancel the Denomi- 


nators, and work as in Integers. 80 if 34:8 4: : 44. Facit 
To d. at before. 27 "5 
IV. If ; Men do a piece of Work in 44 Hours, in how many 
Hours ſhall 10 Men do the ſame Work? Facit 1 Hour 21 Min. 
Tube Work. ln this Queſtion the laſt Term was 
M. F. 4. my Diviſor, becauſe more Men 
If: 3 22 11 regquire leſs time, 
44) 24 (23 equal to 1 Hour and 23. 20G nk 
V.It the Penny white Loaf weigh 7 Ounces, when a Buſhel 
of Wheat coſt 55. 64. what is the Buſhel worth, when the 
Penny white Loaf weighs but > Ounces and 4. Anſ. 155.2. 
; J. 


1 
Say if 22 : 1422 2 
2383) 24 (O16. + the Anſwer. 
| Seeing 


an 


N | — f * 
12.0 Rule of Three in Vulgar FRACTIONS. 
Seeing the Denominators of the Dividend and Diviſor are 
both the ſame, throw them away, the Numerator of the Di- 


vidend is the Numerator of the Quotient, and the Numerator 
of the Diviſor, Denominator thereto. 


Double Rule of Three inVulgar Fxactions. 


Take a Queſtion or two in Double Golden Rule in Vilgar Fra- 
fions, and to frailh Vulgar Fractions. 


Queſtion I. if 13 l. 65.8 d. in 4 of a Lear gain 1 J. 1, what 
will 50 l. gain 990 * A ö 6 *. 
Firſt 1 ſay, if 2441 :: f. Facit 4l. 15. 34, 


10 11 (8 . 


Say again, if 7 Fr 22 % Facit 2 l. 55. = 24: 5. 
3) +83 Git Za l. 142. 

ion II. If e Pounds in 5 Monghs gain 2. 5 5. 1 4. 2 4. f. 

or 24. 544, what Time will 13 l. 65. 8 d. or 5 + require to 

gain 14. 15, RES or it, 155 

5 Fitſt ſay, if "7 40 #3, Facie f, or 1 Lear and z. 

Say again, if +44 * 18 : 14. Facit 44+, ot 4 ofa Year, or 


ths, 


9 
Direct. This ſhall ſuffice for the Golden Rule in Fraftions. 


Note, The former Proportion was Inverſe, and the 2d was | 


Queſtions to exerciſe Pulgar FRAcTTIONSs. 


| Queſtion I, Tbe Difference of two Numbers is 2135, theleſſer 
is 175. What is the greater? Anſwer 39333. found . ade 
tion. 


Queſtion U. There i is in 3 Bags 561. +; in the Geſt Bag 2 
Pounds and 3 in the 2d, 2154, what L 3d Wan 
| *. found by Addition and Subtraction. 

Queſtion III. What Number added to 115 will produce 
26112 2 Anſwer 243%, foundiby Subtraction. 

Queſtion IV. What is 57 of 47? Anſwer $83, found by 
Multiplication. a! 40 

V. What Number mul ied b oduceth 11 > Anſwer 
2637s fougd by 1 TH pr 
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Arithmetical PROGRESSION. 


ROGRESSTON conſiltcth of two Parts, Arith- 

metical and Geometrical, © e 
Arithmetical Progreſſion is, when a Rank of Numbers 
above two, increaſe or decreaſe equally, by the continual 
Addition or Subtraction of ſame equal Number... 
80 1, 3, 5, 7, 9, 11, and 42, 35, 28, 21, 14, J, are two 
Ranks of Numbers in Arithmerical Progreſſion ; the firſt 
increaſing by the continual Addition of Two, and the 
ſecond decreaſing by the continual Subtraction of Seven; 
and ſo of any 8 £1 a roo, = 
In Arithmerical Progreſſion theſe five Things are to be 


conſidered. 


(i.) The firſt Term commonly the leaſt Term. 
(2.) The laſt Term commonly the greateſt. 
(3.) The Number of Terms. | 
| (+) The equal Difference, or common Exceſs, 
5. The Sum of all the Terms, or total Aggregate. 


Any Three of theſe Eive being given, the other two 
may be found, which will admit 01 20 Propoſitions, as 
may be ſren in Mr. Oughrrea's Clavis Mathematica, 
Chap. 19. Prob. 4. either in the Latin, or late Engliſ5 
Tranſlatiog: But we ſhall not concern ourſelves with 
them all, but only ſuch as may be of common Uſe. 

But in the firſt Place we will lay down ſome Theor ons, 
for the better underſtanding of what follows after. | 


——_ . 
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Any Term of an Arithmetical Progreſſon contains the 
firſt (that is the leaſt) Term, together with the Product of 
the common Exceſs and Numberof Terms before it. 

So in this Arirhmericab Progreſſion, 2, 3, 8, 11414, 17; 
the Term 17 is equal to the _ Term Two, Ng = 
* 0 
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the Produtt of 5, the preceding Number of Terms by . 
the common Exceſs. . ns oth 
Hence may ariſe this Corollary, 
That if the common Exceſs be multiplied by the Num- 
ber of Terms Minus Unity, and to the Product the leaſt 


Term be added, the Sum is equal to the greateſt. 


 .THEORE M II. 

If Three Numbers bein Arithmerical Pregreſſicn, the 
Double of the Mean is equal tothe Sum of the Extreams. 
So 2, 4, 6, are Three Numbers in Arithmetical Pro- 
greſſion, and the Double of the Mean 4, is equal to the 
Sum of the two Extreams 2 and 6. * 


THEOREM III. 
If Four Numbers are in Arithmerical Progreſſion, the 


Sum of the two Means is equal to the Sum of the two 


Extreams. 


So 7, 11, 15, 19, are Four Numbers in Arichmetical | 
Progreſſion, and the Sum of the Two Means, 11 and 15, | 


is equal to the Sum of the two Extreams 7 and 19. 
. ö | 
THEOREM IV. 


In any Ar ithmetical Progreſſion, any Term doubled is 
equal to the Sum of any othertwo Terms equally diſtant. | 


| EXAMPLE. 


0 13 8, I'3, 18, (23) 28, 33» 8, 43. 


are equally diſtant. 
THEOREM V. 


In any Arithmetical Progreſſion, the Sum of any two | 
Terms is equal to the Sum of any other two Terms of 


like Diſtance from them. | 
| . | E X AMP L E. e 


In the annexed Progreſſion 


In the annexed Arithmerical Progreſſion, the Double 
of 23 is equal tothe Sum of 3 and 43, or of 8 and 38, 
or of 13 and 33, orof 18 and 28, all Numbers which ö 


ion, the Sum of 14 and 23, is 
equal to the Sum of 8 and 29, or of 11 and 26, or of 17 | 


3 - 


Arithmetical PRocrEsSION, 123 


THEOREM VI. 
i. In any Arithmetical Progreſſion whatſgever, if the 


Sum of the greateſt and leaſt Terms be multiplied by 


the Number of Terms, and the Product divided by 2, 
the Quotient is equal to the Sum of all the Terms. 

2. Or if the Sum of the greateſt and leaſt be multi- 
plied by 4 the Number of Terms, the Product is equal 
to the Sum of all the Terms. 

3. Or if the half Sum of the greateſt and leaſt Terms 
be multiplied by the Number of Terms, the Product is 
equal to the Sum of all the Terms. 

4. Or the middle Number (when the Progreſſion is 
odd) multiplied by the Number of Terms, gives the Sum 
of all the Terms. 


EXAMPLE. 


3, C, 9, 12, 15, 18, 21. 


0 1 e (500 4 
ar gaibbu 1 12 4 Sum. 12 
3 3 222 8 45 
8 24 84 Sum. 84 Sum. 
7 8 35 , L271 "> 
— * E very Way the ſame. 
168 120 £151 | . 
TH 84/0 Sum. 


2. THEOREM VIL 
Ina Progreſſion of natural Numbers, as , 2, 3, 4, Qc. 


if the laſt Term be multiplied by the next greater, one 


half of the Product is equal to the Sum of the whole 


1, 2, 3, 4, 5, 6, 7. e 
do the Product of 7 by the next greater 8, gives 563 
aue half of which is 28, which is the Sum of che whole 
Progreſſion. nn 


oy 


Wa  THEO- 
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THEOREM Wt 
5 a natural — of odd Numbers a8 1, 3, po iD 


Sc. the Sum of —_— ual the Squate of 
Number of Ten — 19 T 10. ct; 


Li. — nee 01 favs E nee 
wo 1161 | Epi, 125 £3 296501 T gon Cn 
\ The . of Terme 1 ſquared i is 49, the gam of 
the whole. | 2197 ls Yo tw: 
ent 1: iel has iss $419 ebe If rt 211 Yiu 
-: KEutogy « 2 N. AO REM IX. Hic! 
In a Natural Prog reſſium ofl even Numbers, - he dum of 
fer whole is equal tothe Product of the Number of 
ps by the, Number of Terms Pas Upiy, 


21 201 


2, 4, 6, 8, 10, 12. 


Here the Number ot Ferne id 6, which multi plied by 
7, gives 42, * the Sum or the whole, 


THEOREM x. 

In any Arithmetical Progreſſion w hatſoever, if from:the 
greateſt Term the leaſt be taken, the Remainder divided 
by the common Exceſs, and tathe Quotient adding Uni- 
ty, you have the Number of Farms." * 

1 N 2, 4, 6, 85 10, 12, 10 

From 14 ſubtract Qing 2, reſt 12, divided by the com- 

mon Exgefs'2 gi N which add-Vnity, makes 5 


equal to the 2 Terms. 581 | 
. nn 
THEOREM M 
In any Arithmetical Pregreſſonwhatfoever, if from the 
laſt Term the firſt Term be ſubtracted, and the Remain- 
der divided by the Number of T ovens. Minus Unity, * 
ee e ee 0 eee 
240 13 N 1 vo "|; ect Je i $ 155 ooh 5 
00 35 $,07 19,021; na bot or 
From 13 ſubtraQing 3, reſt 10, which add by 55 
one leſs than the Number of N 8 2, the com- 
mon Exceſs. 7 „ R 5 
1 theſs beorems, ſuffien 3 wel will now retura 
left, in havin ree of: the ſiwei given, to 
e ft, * gang thi | PROP: 


e other two. 


, * 
Gu 


— 


— N 
— 4 
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PROP. I. 


The firſt or leaſt Term, the laſt or greateſt Term, and 
the - we of Terms being given, to find the common 
Exceſs. 

Or the firſt, ſecond and third given, 1 to find the fourth. 


RVE 
From the ſecond ſubtract the ſt the Remainder, di- 
vided by the third Minus Unity, quotes the fourth, 
bac, Theorem the firſt, and the — 
5 K P. dd 2 
E X A Fs 1 
A Man had 12 Sons che youngeſt was 3 Tears old, and 
the elder was 58, they increaſed in Aithmeticai Progreſſi- 
on ; what was the common Difference of their Apes ? 
HI 5 
©0213 4/0 bas (34 The 2d 58 * 1 | 
The it 3 | bud T 
cba 1 1 0 56 


uf 3; i109) 


— TY | #4 
0. * 0 oh 117 0 . 1 12 4 


Ale. They increaſed by five * Tears, 


= - — 
* i 6 ! d 


id bt; 120i od ae d N Air. 4 
Tho windj gocond and Third given, wa W Fifth. 


TIC: (1 1 1 Ly 1 Jy wks 


RULE. 


Multiply the half Sum of the firſt and ſecond by the 
third, the product! is the fifth. 
Buy Theorem the 6th, and third Way. 


CS E X 4 „1 P E E 


A Man buys 17 Yards of Kerſey in Arithmetical Pro- 
greſſion, for the firſt Yard he paid two Shillings, or 24 
Pence, and for the laſt Yard ten. Shillings, or 120 Pence 5 
Vhat did tho whole amount to? The 


t i 8 


126 ÞAvrithmetical PROGRESSION: . 


be firſt Tem 24 
Thͤbe laſt Term 120 
Sum = 144 TA 
| ' ">. 4 dum 72 922 An 

Number of Terms 17 | 


4 


p * 
i 7 - 


2 1 504 buon ant 17 14 
1:14 29200Þ Sault. bir: £00 ol be 
, Jed enn od ond thy val 
1224 the Anſwer in Pence: 
nk "74 1002 F 
Wer \ Anſw, 54, 2 & 417 þ 
"FL 17 803 ” 


An , | ame 

P R O P. III. 
The Firſt, Second, and Fourth given, to find out the 
Third. 8. T1100 8 

Og = roy SCN 

From the ſecond ſubtratt the firft, the Remainder di- 
vided by the fourth, the Quotient Plus Unity, is equal to 
the third: By Theorem the firſt and the Corollary. 


A Man going a Journey, his firſt Day's Travel was five 
Miles, his laſt Day's Travel was 35 Miles, he increaſed his 
Journey every Day three Miles; how) many Days did he 
travel? Auſw. He travell'd 11 Days. 


The laſt NEN 


4 © Y e P — 
287 a 9 5 - . 
, nd 4 5 . | FILG 11214 8 9 . 


Loch ei bond cl 
19 5 — 
9 \ 


| © 
| ; Via: 266,119 9030 
3) 30 (to+1 S it 
— | . 
* 11 * N 4 


1 { . 


* Ls - FR * \ LE 
Se 1 
po 5 a 


2 
-» 8 
wy 4 
O 
2. 
O 
8 
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neuen Medi O . IV. 
The Second, Third and Fourth given, to find the Firſt, 


RULE. 


- Multiply the fourth by the third Minus Unity, the pro- 
duct ſubtracted from the ſecond leaves the firſt. | | 


EXAMPLE. 
A Man in 5 Days went to London from Mancheſter, eve- 
ry Day's Journey was greater than the Day before by four 
Miles, his laſt Day's Journey was 40 Miles; what was 


the firſt? Anſw, 20 Miles. 
| The 4th is 4 
The 3d —1 is 5 
| I he Product 20, which ſubtract from 
the 2d 40, leaves 20, the firſt Day's Journey. 
42 


— — 


20 the Anſwer, 


| D RO P. V. LW 
The Firſt, Third and Fourth given, to find out the 


Fifth. q 


9 


5 


: RULE. 

From the Product of the third into the fourth, ſubtra& 
the fourth, and to the Remainder add the Double of the 
firſt, z the Product of that Sum multiplied by the third, 
gives the fifth. ,- | wy 


WIEN EXAMPLE. | 
An hundred Eggs are placed in a right Line a Yard 
diſtant one from another, and the firſt a Yard diſtant from 
2 Basket: It is required to know how far one muſt go 
before he brings the Eggs one by one into the Basket 

without breaking any ? Th 
e 
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The third 100 
The fourth | 2 
200 
The fourth 1 8 2 | 
Reſt er of 7 008 


he Doub. of the iſt 4 


Fr Jonas Moore makes the 


| Diſtance run but 10000 


Tards, which is too little 
by 100 Taras. 
Arith. p. 324. Lat Bdi- 


tion. 


1 18 


10100 


Multip. by the 4 =20200 | 


Au 10100 Yardg,or 5 Miles and 4 wanting 20 Yards, 


PROP. VI. 


An de 


The Second, Third and Fifth given,to find the Firſt 
— x. 


Divide the fifth by the third, and from the 
ult of the fourth intothe third, Minus 
Unity: The Remainder is the firſt. 


ſubtract 4 the Prod 


uotient 


— — 


EXAM PL E. 


A Man is to receive 300 Pounds at 12 ſeveral Pa 
each Payment to exceed the former by 


ents, 
four — ; he 


is willing to beſtow the firſt Payment on any one thar can 


tell him what it is. 


What muſt the Arithmetician have for his Pains? 


12) 300 (25 
22 


— F 


* 


ene 


2 Three Pounds are the — Wage, 5 


Many more pro 


ſitions might have been added, but 


the foregoing are ſufficient in moſt Caſes; ; wherefore " 


mn begin with Geometrical Progreſſion. - 


4 


0 : 
P % #4 - ? k 
. . [ \ 
« £ 
1 7 . 43 $3 © 


Moore's . 


r 


e 5 
PII — ln ennie 8 
ed awo Nr 3-4 „Donn 
Geometrical PROGRESSION. 
G metrical Progreſſion is, when a Rank of Numbers 


U' above two increaſe or decreaſe by an equal Ratio; 


that is, by the continual Multiplication or Divifion of ſome 
TT ö 
So 2, 4, 8, 16, 32, 64, and 1215, 405, 135, 45, 15, 5, 
are two Ranks of Numbers in Geometrical Progreſſion, 
the firſt aſcending 'or increaſing, by continually muſtiplying 
the foregoing Term or Number by 2,or by a double Ratio. 

And the ſecond deſcending or decreafing, by continually 
dividing the preceding Term by 3, or in a triple Ratio. 

In any Geometrical Pro: b, the ſame Things are 
to be conſidered as in Arithmetical Progreſſion: As firſt, 
the firſt Term commonly the leaſt. Secondly, the laſt 
Term commonly the greateſt. Thirdly, the Number of 
Terms. Fourthly, the Ratio or common Exceſs. Fifthly, 
te Towl Sym. of een ee 

But re we mention any Propoſitions, we will annex 
ſome Theorems, as preparatory thereunto. 


THEOREM | 
If threr Numbers be in Geometrical Progreſſion, the 


* 
- 


Square of the Mean, or Middle Number, is equal to the 


Product of the two Extreams. . 
EXAMPLE. 


EF & 4 FF Yy 


nf Numbers be in Geometrical Progreſſion, the 
Product or Rectangle of the two Means is equal to the 
Product of the two Extreams. 


Ex AN E E 
3, 15, 75, 375, are four Numbers in Geometrical Pro- 
belton and the Product of the two Means (vis. ) of 75 
y 15, is equal to the * of 375 by 3. Thi 
| is 


— 9 —_—_— — 


Three ; or, Golden Rule. 
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This will likewiſe hold, if the four Numbers be dif. 


continued, as in theſe four Numbers following, 6, 1 2:: 18, 


363 for the Product of 36 by 6, is equal to the Product 

of 18 by 12. And hence proceeds that excellent Rule in 

Arithmetick, called 7he Rule of Propertion, Rule of 

THEOREM Wy. 

If any Term of an Arithmetical Progreſſion be ſquared, 

it will he equal 95 ze Product of any other en 
of like iflanc om that Term either way. 


3, 6, I'2, 24, (48,) 96, 192, 384. 768. 
In the annexed Geometrical Progreiſion, the Square of 


3 


48 is equal to the Product of 768 by 3, or of 384 by 6, 


or of 192 by 12, or of 96 by 24; all being Terms equal- 
ly diſtant. ) "169; 217 V 02 M177 
'/THEOREM Ion 
In any Geometrical Progreſſion whatfoever, the Pro- 
duct of the two Extreams is equal to the Product of any 
other two immediate Terms of like Diſtance from both. 
EJAMY LE. 6 
| 5, 20, 80, 320, 1280, 5120. | 
So in this Geometrical Progreſſion, the Product of the 
two Extreams 5120 by 5, is equal to the Product of 1280 
A or of 320 by 80, all — a like Diſtance from 


THEOREM V. 

Any Geometrical Progreſſion may be continued 44 In-. 

mitum upwards, and aſcending by Multiplication, and 

downward, or deſcending by Diviſion, the Ratio or com- 

mon Exceſs being given, that being your Multiplicator | 

—_ and your Diviſor downwards; notwithſtanding 

entimes, the Terms will not continue Integral Num- 
bers, neither in the aſcending or deſcending Part thereof, 

as hereafter declare. "I: 16 % 4 

EXAM®PLE. 

Sc. 33, , 8, 12, 18, 27, % 244. 89%, 

So in the annexed Progreſſion. if 8, 125 18, were to be 

continued infinitely forward and backward, the Fey 
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Exceſs being 1 + or 2, ſuppoſe forward; firſt, I multiply 
18 by 2, gives 27 for the next Term, and 27 multiplied 
by + gives 3 for the next Term, and here the Integral 
Parts or Terms ceaſe, and multiplying 5 by + gives 242, 
and ſo as far as you pleaſe: Then in the deſcending 
Part, if I divide 8 by + the Quotient is for the next 
deſcending Term, and that by + gives 3, and ſo on as 


far as you pleaſe. 
| THEOREM VI. 


Any Geometrical Progreſſion, where the Ratio is Mul- 
tiple (that is, where the greater Term is exactly meaſured 
by the leſs) may be continued upwards ad Infinitum in 
integral Numbers, but downwards ſometimes not ſo far 

E as Unity. 

i A. I. 

— I, 2, 4, 8, 16, 32, 64, Oc. 

In the annexed Progreſſion, the Ratio or common Ex- 
Y ceſs being two, by which multiplying any Term, as 8 gives 
— 18, and 8 by 2 produceth 32, and that by 2 gives 64, 
y and ſo ad Infinitum in Integral Numbers; and in deſcend- 
Y ing, it will come down as far as Unity; for 8 divided 
by 2 quotes 4, and that by 2 gives 2, and 2 by 2 gives x, 
then Integers ceaſe. | | 
EXAMPLE I. 
+ 3, 6, 12, 24, 48, 96, Oc. 

But in this Progreſſion though the Terms may be con- 
tinued upward a4 Infinitum, as in the lait, yet it will not 
deſcend ſo far as Unity without a Fraction, becauſe 3 
cannot be divided by the Ratio, which is 2 without a 


Remainder, 
THEORE M VII. 


In any Geometrical Progreſſion, if the Ratio be not 
Multiple, the ſame can neither be continued upward a4 


2 in Integral Numbers, nor downwards ſo far as 
nity. 


% 27, 36, 48, 64, * | 

In the annexed Progreſſion where the Ratio is 2, the 
Termsquickly become mix'dNumbers, bothin the aſcend- 
ing and deſcending Part thereof; for ſeeing 64 and 27 
cannot be multiplied or divided evenly by 4, the Integral 
Terms ceaſe, S 2 X THEO- 


| > | a Y ; f " | \ a 
12 Geometrical PROGRESSTON,) 
 _AHEOREM.NW.: 


In any Geometrical Progreſſion, if the Extreams be 

| prime Numbers one to another, 0 

| Numbers are ſaid to the ſame Progreſſion tan be con- 

be Prime ane to ano- tinued no farther, either upwards 

ther, whenonuly Unity or downwards in Integral Num- 

is their common Mea- bets; ſo in the laſt Example, 

ſure. | ſuppoſing 27 and 64 to be the 

| extream Terms, and they being 

Prime one to another, therefore they can be continued na 
farther either way in Integral Numbers, 


THEOREM IX. 


In any Geometrical Progreſſion proceeding from Unity, 
the runs Term (the E not being — * 
4th, 6th, and 8th Term, and all the following Terms, 
whoſe Exponents may be divided by 2, areSquare Num- 

a | | bers: The 3d, 6th, 9th, and al! 
- Exponents are a Series the following Terms, whoſe | 
of Natnral Numbers pro- Exponents may be divided 
ceeding from Unity, * by 3, are Cube Numbers. The 
ing the Places of the stb, izth, 18th, and the followv- 
Terms of the Pregreſſion, ing Terms, whoſe Exponents 
may be divided by 6, are both i 
Square and Cube Numbers. The 5th, yth, 11th, 13th, 2 
and all the following Terms, whoſe Exponents are prime YM 
Numbers, are neither Square nor Cube Numbers. 


EXAMPLE. | 
Numbers are ſaid to be Prime, which Unity only meaſureth, 


Oe R © & + 920 62 7 8 
1% ++. 8 » 16. 36. C4". 3389: 256 


This Example needs no Explication. 

Note, That in this and ſome following Theorems, whe- 
ther proceeding from Unity or not, it being Commodious, 
we have annexed their Indices or Exponents, placing 2 
Cypher over the firſt Term of the Progreſſion, whereby 
it 7 4 52 far any 51 85 is diſtant from Unity, 
mt erm if not Unity. F 


RRR 


. 
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ED REM £A: | 
In any Geomettical Progreſſion, proceeding from Uni- 
ty, if any Term be ſquared or multiplied by itſelf, it will 
uce another Term of the ſame Progretfion doubly di- 
{tant from Unity. | | 


EXAMPLE. 
% 45 8+ 05:2-+:4 
3.. 354. 3.16 . $3 - 64 8, 256 
So in this 8 * the Square of 8, the 3d Term, is 


equal to 64, which is the 6th Term, or doubly diſtant 
from the 1ſt, or Unity. 


THEOREM NM. 

In any Geometrical Progreſſion proceeding from Unity, 
the Rectangle of any two Terms is equal to that Term 
of the ſame Progreſſion, fignified by the Sum of the others 
Exponents. | | 

EXAMPLE. 


ee 7 
1”. 4.9 RN. G 42187 
In this Progreſſion, the Product of the 3d and 4th Terms 
(viz.) of 81 by 27, or of the 5th and 2d Terms (viz.) of 
243 by 9, is equal to the th Term of the ſame Progreſ- 
fion, which is 2187, becauſe the Sum of either of their 
Exponents makes 7. 


THEOREM Xl. 

In any Geometrical Progreſſion, not proceeding from 
Unity, if any Term be ſquared or multiplied by itſelf, 
and the Product divided by the firſt or leaſt Term, the 
Quotient gives a Term doubly diſtant from the firſt. 


E Xx AM ꝰ L E. 


F ²˙. 3 8 
r . 

In the annexed Progreſſion, if the 4th Term (viz. 48) 

be ſquared and divided by the firſt Term 3, the Quote is 

168, which is the 8th Term, and doubly diſtant from 
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THEORE M XIII. 


In any Geometrical Progreſſion, not procending from 
Unity, if any two Terms be multiplied together, and 
the Product divided by the leaſt or firſt Term, the Quo- 
tient will be equal to that Term ſignified by the Sum of 
the others Exponents. WE 


EXAMPLE. 
r SE Ss. £4 hk 
2 . 6 . 18 . 54 . 162. 486 . 1458 . 4374 
-In this Progreſſion, if the 2d and the 5th be multiplied 
together, and the Product divided by the leaſt Term, the 


ome will be equal to the 7th Term, becauſe the um 


their Exponents makes 3. Note, Theſe four laſt Theo- 
rems are uſeful in finding any following Term of a Geo- 
metrical Progreſſion, without producing all the immediate 


Terms. 
THEOR E M XIV. 


In any finite Geometrical Progreſſion, where the Ratio 
is double, the Nifference of the greateſt and leaſt Term is 
equal to the Sum of all the Terms, except the greateſt, 


ETA MY LA. 
ange, ener ie 
In this er if from the greateſt Term 192 we 
take the leaſt Term 3, the Remainder 189 is the Sum of 
all, excepting the greateſt. 


THEOREM £XV. 
In any finite Geometrical Progreſſion it holds, 
As the Ratio, or common Exceſs, Minus Unity : 
Is to Unity: : 
So the Difference of the greateſt and leaſt Term: 
To the Sum of all, except the greateſt, «+ 


EXAMPLE. 
2 0&7: $1... 243 » 130 « 3157 
So in the annex'd Progrefiion. I ſay, 
As the Ratio, Minus Unity (vis.) 2: 
Is to Unity (v12.) 1 : : : 
Fo 2184 the Difference of the greateſt and leaſt : 
o 1092 the Sum of all the reſt, COR OTL. 


4 
! 
l 
1 
f 
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„ i. 
Hence it follows; that if the Ratio of any Geometri- 
cal Progreſſion be double, the Difference of the greateſt 
and leaſt Term is equal to all the reſt; if the Ratio be 
triple, the Exceſs or Difference is double the Sum of all 
the reſt : If quadruple, triple: If quintuple, quadruple; 


r ee rouhbak. a 5 
In any finite Geometrical Progreſſion it holds, () 
As the Difference of the two greateſt Terms: (6002 
Is to the greateſt: e 1 2841 

So the greateſt Minus the leaſt: $4 
Toithe Total Sui of all, excepting the leaſt. 

Mir 303 es eds 918: ane Aal tt 
ot ad i L. | 

e 24. 1997, 1Þ 520 - 40. 80 \ 168 > UN 
In this Progreſſion, As 80: to 169 : 80 155; to 310, 

is the Sum of all but the leaſt. | . 


In any Geometrical Progreſſion whatſoever, decreafing 
and continued a4 Inſinitum, it holds, LV 
As the common Difference Minus Unity: 

Is to Unity: 
So the firſt or greateſt Term: | 
To the Sum of all the following Terms, in Tnfiniturm. 


| EXAMPLE. 33% 

162 , 54. 18. 6. 2. 3 2. 27 F 32,008. 
Let the firſt or greateſt Term of an infinite decreaſing 
Progreſſion be 16 2, and let the Ratio be triple; then will 
the Terms deſcend, as in the Example: For 162 divided 
by 3, gives 54; and 54 by 3, quotes 18, and ſo on, as 
2 able; and ſtill further, ad Inſinitum. And it will 

tollow, ab ; SE 8 5. rk Il WIS 1 FI 
That as 2 : (viz. the Ratio Minus Unity) is to Unity, 
or 1:: 80 is 162: the greateſt or firſt Term to $1, which 
is the Sum of all the remaining Terms ad Infnrimum. This 
appears plain by the 15th Theorem. Wherefore in any Geo- 
metrical Progreſſion deſcending in any given Proportion, 


. 


a. | N 


- * 
* 
- , 
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ad Infinitum, the leaſt Term vaniſherh ; and therefore it 
holds as in this heorem, _ 
This may appear ſtrange to Ah Be it ſhould be poſ- 


fible to we eh. e Sum of an infinite Progreffion in Num- 
bers; w vo the Work were actually begun, and the 
Terms wares) it would after a Thoaſind Years La- 
bour ; and after Thouſandsof Milliobs of Terms, be never 
nearer finiſhing. And yet that the Sum of this infinite Pro- 
greſſion ſhould 6 cafily . it appear d to me at firſt 
2s a Notion (GiFI may fol walk vine;; but that it 
may be take t rhe Demonſtration. 
2 t there be ſeveral continual Proptirtionals, as 48 bz, 
* c2, Oc. all which transfer into the Het a, then will ab, 
8 be, ce, ef, £9c.. be be proportional Differences, which lope- | 
70 ther w ith the laſt Quantity, 72, are equal to the firſt az; 
8 becauſe: if that Proporti- 
3 T2 4 4 3 2 * * _ 
4 7 hr re 
A S as ſaid before, vaniſheth. 
C ———— 2” Therefore en pro- 
h — — portional Differences are 
> $7 © Equal ico che whole Lin 
1 — 2 i fender, -betauſe it 
IS = 2 — 2 holds, that as to b, ſo 
ö B o, and ſo on; and 
by Diviſion, as 20 "OY 2 beth . And by Converfi- 
on, as ab the firſt Difference to a the firſt Quantity : So 
bc the ſecond Difference to bz the ſechnd Quantity, and 
ſo on. Therefore, as ah the firſt Difference to 4% the firſt 
. "Quantity; fo all the Differences to all the Quantities, 
that is, to the whole Sum of all the inſnito * 
— was to be demonſtratec. 
Hence may ariſe this Corollary - L 
 ... Thatthe ſt Term of an infinite defending 3 
trical Progreſſion, where the Ratio is double, i is + equal to 
the Sum of all the reft, ad Hfnitum. i 
+ But if the Ratio be triple, the firlt Teem is doubls the 1 
Sum of all the 1 Progreſſion, triple; 1 
in a nonlirae U quadruple . _ o on. 9 1 
may demonſtrate Unity not to e beginning k, 
bers. \ 2 THEO | 
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16 0.00) 


ln any Geometrical Progreſſion continued downward a4 
inſinitum, It will be, As the Difference of the two firſt, or 
greateſt Terms: Is to the ſecond Term: : So the firſt, or 
reateſt Term: To the Sum of all the reſt ad infinitum. 
2 in the laſt Example the Difference of the two firſt 
Terms. is 208, the ſecond Term is 54, the firſt 162. 
Wherefore, As 108: To 54 : : So is 162: To $1, the 
Sum of all the reſt, ad infinitum. 2 
Wherefore the Difference of the two- firſt Terms, the 
firſt Term, and the Sum of the infinite Terms are con- 
tinual Proportionals, as was demonſtrated in the laſt. 
Hence may:ariſe this Corollary. Fang por 
That when the two firſt, or greateſt Terms, differ only 
by Unity z the Square of the firſt Term is equal to the 
Sum of all the reſt, ad inſinitum. Lt eee 
Many more Theorems might be laid down, but theſe are 
ſufficient; we, will only annex a Propoſition or two, and 
o cone lud both Arithmeticab and Geometrical Progreſſion. 
© 138 45 9701 Y R O PV. I. HIST l 2 
In any Geometrical Progreſſion proceeding from Unity» 
the Ratio being known,' how to find any remote Term 
without producing all the intermediate Terms. 
3 R U LE. 
'- Find a” few of the leading Terms, over which place 
their Exponents; then, by Theorem 10. multiply the laſt 
found Term by itſelf, which will produce Xe ena Bw 
thereto. And this laſt multiplied by itſelf, /producet] 
another Term doubly diſtant again: Thus do, till either 
you have the Term ſought, or one that falls a little ſhort 
if ſo, multi ly the Term laſt found by that Termjanſwer- 
ing the Diftence of the Exponent of the laſt found Term, 
and that ſought; this laſt: Product is the Term required, 
Theorem 11. IS See 13 57 ro 771 1:40 
» ein tas 3H XA LE. M37: 20 03119311 
A Country Gentleman going 10 4 Fair to buy Oxen, 
meets with à erafty Touth, who had a Company of very 
good Oxen, in Number 23. The Gentleman dhmanding 
the Price, was 6— ſhould hade them for 16 
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T | Pounds 


? 


* 
* 


133 GCemmetrical Phoontsgron;) 
Pounds the Piece, one with another. The Gentleman bids 


im 15 Pounds er Piece, and take all. The your 
255 him it would not be taker: Bur ſays Plays No rain 
ive tne what the lait Ox wi] ome to, by dbubling the 
whole Number by a Farthieg, you hall have alf; to 
Which the Gentleman aſſents The Queſtion is, What 
the Gentleman paid for the Oxen ? Ft ar” a 
4 br 3 of the firſt Terths are eafily pot, 4s thits, 
8 „ 1... 3 Exon. 
” —_—_ * * 


* N 
. e =o ft 

Note, You need only to fidd that Term which will an- 
a the A caryn 22, Which will be the 234 Term; 
becauſe the Exponetits are 1efs by one thin the Terms; 
for in this Method we account tort th» firft Term, which 
the Lear & is defired carefully to obſerve. 
800 l multiply the 3˙b Term 42, by ſelf, it gives 
he 10th, Term 1024, by Tetrem io; which Huſtiplied 
again by itſelf, gives 1048 5%, Which is the 20 Term from 
_ z but taking the firſt into the Number, is che 2 1ſt 
Term; and ſeeing I walt two Terms more, I multiphy 
A n the Term „ Gs Expovent 2, 
hich is 4, wbich gives 4194304, the laſt Term, and the | 
NE o h 21h , Which thakes 43697. 1. 


44. a great Rate to pay for ſo many Oxen. 


* 


» £\ 1 
Nane. 5 1 


la any Geometrical: Progreſſion not procreding from 
Unity, the' Ratio being known, and the ßirſt Term, io 
nnd any remote Term, without producing all the inter- 


His IC silb doe 
"REL ale bis B obj! | | R U UL E. N oe { 
Find a few of the lesding Terms, as in the laſt, und 
multiply te laſt by irſetf; and divide the Praduct by the 


KH; 5 rn. gives a Term doubly 
diſtant from t 


e 1ſt, by Thecrem 12; and this again mul- 

tiplied by itſelf, and dierded by the firſt Term, gives 4 
Teh y diſtant from; the laſt Therm. Thus do : 
. 4 I either you have the Term ſoupht, zor one that falle : 
A litrie fliort ; if ſo, multiply the laſt Term found b7 
t Termunfworitg to. ib Difference af their Expo- 


« , 150% "1 nents; 


r Y * : 
114.130 


* 
— : 
TY” ? 
* '£ 
a 


= 
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nents ; and this Product divided by the firſt, or leading 
Term, quotes the Term required, by Theorem 13. 


A Nobleman dying, left Ten Sons; to whom, and te 
his Executor he bequeathed his Eſtate in Manner and 
Form following: (viz.) Imprimis, To his Executor, in 
ſeeing his Will performed, he left 1024 Crowns ; the 
youngeſt Son was to have as many, and half as many as 
the Executor; and ſo every Son to exceed the next younger, 
by the equal Ratio of 1 4. The Queſtion is, what the 
eldeſt Son's Portion is ? | 


Calculate 5.or 6 of the firſt Terms, as here we have 
found five. 


8 
E 


2 
80 
8 
© 


| OE AE LOL 
HT TO RIS 
1024. 1536 « 2304 « 3456 5184. 7776 
0 . I = 2 . 3 | 4 | 5 


Then multiplying the 5th, 7576 by itſelf, it will pro- 
duce 69466176, and this divided by 1024, the firlt Term, 
quotes the 1Qth Term, or what the eldeſt Son muſt have. 

Here the Ratio being half triple, the Difference of the 
greateſt and leaſt, is half double the Sum of all the reſt, 
excepting the greateſt, By Theorem 15. 

If the whole Eſtate had been demanded, it may be 
found by There 15, to be 175099 Crowns, 


. „ & 4% 2 oy © RN 
"Firſt Number, Common Exceſs, and Number of Places 
given, to End the Total Sum of all the Places. 


n 
Find the laſt Term, as in the laſt Propoſition; then 
from the greateſt Term ſubtract the leaſt, the Remainder 
divided by the common Exceſs Minus Unity, quotes the 
Sum of all, excepting the greateſt, by Theorem 153 to 
which adding the greateſt, gives the Sum of the whole. 


1 1 { l 4 
4 14 — 1 4 ! 
» a bs 
2 | * 
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Otherwiſe, or in othet Words thus; the Difference of 
the greateſt and leaſt Terms divided by the Exceſs Minus 
Unity, the (potion multiplied by the Exceſs, and to 
the Product adding the firſt Number, the Sums are equal 

the Total. ie ieh rnemioldo q 
Or according to Corollary in Theorem 15, it holds, 
That if the Ratio of your Progreſſion be double, the Dif- 
ference of the greateſt and leaſt added to the greateſt, 
gives the Total dumn. 1 $19 
If the Ratio be triple, 4 the Difference added to the 
greateſt is the Total. If the Ratio be quadruple ; of the 
Difference added to the greateſt, is equal the Total Sum 
of the reſt. And fo on. | | 3 | 
| EXAMPLE. IF | 
A Merchant having a ſoft young Man to his Son, Co- 
vetous * * but ſcarce able to keep a Shop- Book, was 
minded to Purchafe for him ſome confiderable Lands in 
the Country; and bid him enquire out ſome handſome 
Eſtate that would be ſold, and he would buy it for him: 
The young Man overjoy'd at the News, runs to an Inn, 
where he heard diverſe Country Gentlemen lodg'd ; and in 
all haſt ask'd them if any of them would ſell their Eſtate ; 
moſt of them were very angry, and near beating of him; 
but one of them being a facetious Gentleman, reſolv'd to 
ut a Trick upon bim; and told him, That he had a neat 
Han, with a goodly Park and Mannor, on the Bank of a 
pleaſant River, and a great number of ſufficient Tenants; 
all which, 'with the Royalty of a fair Market-Town, and 
the Patronage of a Pariſh-Church belonging thereto,ſhould 
be his, upon Condition he would lay him down one Penry 
on the Threſhold of the Porch- Door belonging to the Hall, 
Two-pence at the next Door Four-pence at the 3d Door, 
and ſo on doubling, *t1ll be had gone thro' a} the Doors, 
which were 64 in all. I'll have it, ſaith the young Man, 
and here's a Piece in Earneſt; and in all haſt tells his Fa- ll 
ther what a Purchaſe he had made, wiſhing him to give 
him a Hundred Pounds, for that he thought could not but 
abundantly ſatisfy. Thou Calf, quoth his Father, the King 
of Spain's Revenues would not pay what thou haſt pro-: 
miſed, if they were ſold at 20 Years Value, much leſs can WM 
my Eſtate pay for thy Purchaſe, for it will not bring " | 
2 . 5 Au 'pa 
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alt the 24th Threſhold. The beſt is, the Gentleman 
— thee not; and if he did, he could get no Advantage 
of one that has nought; but I'Il warrant thee, he is ma- 
king merry with a Fool's Earneft. Now I. defire to know 
what the Sum to be laid down on the 24th 'Threſhold 
was, and what the , whole, which he promiſed would 
have come to ? 50 18 , | 
Firſt, the Sum to be laid down on the 24th Threſhold, 
by Prop. 1. will be found to be 8388608 Pence. And by 
this Propoſition the. Sum of the whole unto the 24th 
Threſhold will be found to. be 16777 215 Pence, equal to 
66905 J. 15. 3 4. which the Father muſt be worth, elſe 
he could not bring him over the 24th Threſhold. 
Secondly, the Number to be laid down on the 64th Thre- 
ſhold, by the ſaid firſt Prope/irion, isg22337 203685477808 
Pence; and by this Propoſition, the Sum of the Whole, 
which the young Man ſhould have given for the Purchaſe, 
will be 18446744073709551615 Pence, equal to 7686 r- 
433640456465 Pounds, 1 Shilling and 6 Pence; by which 
it may appear the Gentleman ſpoke within Compaſs, for 
this Sum would purchaſe the Yearly Rent of 384307 16- 
82022823 J. 55. 04.4, which is a great deal more than 
the King of Spain's Revenues. are worth: For ſuppoſing 
his Revenues were worth One Hundred Millions per Ann. 
(which I think no Potentate of the Earth is worth) it 
would be no more confiderable to the Sum laſt mention- 
ed, than a Red-Herring of an Ounce Weight would be 
to the loading of 20 Ships of 50 Tun Burden a piece, 
which may be thus demonſtrated; for allowing 20 Hun- 
dred to the Tun, the whole Number of Ounces, equal 
to the Burthen of ſo many Ships of ſuch Capacity, will 
be 35840000 ; and this number of Ounces multiplied by 
One Hundred Million, is only 35 84000c00co0000, which 
is leſs than the the aforegoing Number by 25907 168202- 
2823, which is a Number large enough to load a great 
many more Ships. | 


BXAMPLE Il. 
What will a Horſe coſt by trebling the Nails in his 
Shoes (which are 32) with a Farthing ? 
Ander 965114681693 J. 135. 44. 5 
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Nailer = 1 The 8th Nail 2278) 
| 2 3 Muliply by 2137 


E 15309 
=>.- 88 17496 
| 1 1 2187 
— 729 
822187 . 
4782969 | 
* Trebled is 14348907 the 16th Nail. 
Multiply by the ſame 14348907 
| 100442349 
129140163 
114791256 
57395628 
43046721 
57395628 
1434890 
205891132094649 


Trebled 617673 39626394) the 32 Nay. 
And the whole Sum will be 9263 roog 4425 920 Farthings. 


EXAMPLE III. | 
A Gentleman having a Coat and Waſt-Coat with 1: 
Dozen of Silver Plate- Buttons: A Corn-man ſeeing it, and 
fancying it, demands of the Gentleman the Price there- 
of z who anſwered, If he would double every Button with 
A PN proceeding from the firſt gradually to the 
* 2 { 17 bis. * wm my the Ba 1 R 

demand the Number of Barley-Corns, er w1 

the Worth and Weight of the ſame? * 
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Obſerve the following Work. 


| The gk Dann 


« 


a 1$th But. 213102 

256 
1536 
12 


$12 


131072 
262144 
917504 
131072 
393216 
131072 


— —— — 


17179869184 


— — 


= 34359738368 
91 34359738368 


—— 


274877906944 
2066158430208 
103079215104 

2274778756544 
103079215104 

440518168576 

309237645312 

2717986918 

10300 Di 


137438953472 


03079235104 | 


* 4 —_—_— 


— — 


** * 


10 1 -A 
19274 «» 3% 


40 ende N 
. me; ie = 
| Mich lat Naniber muſt be multiplied by irfell, and 


the common Exceſs, 


' 425 . IT 
rdnigw 715842 159d bed v. 550 
8 a * — 3 : . * * 4 I 
1 . \ * * F * * 2 4 f 
1581015150 717118 TO unn 0 LI 
15 . F 8 
5 * dogs Duc $9 
| 1 Y * x . 4 * 7 "14 
4 , 9 # | 1 * — ” # 4 - 
k b& * in 1 , 1218 7 hit 29 11 SIT 1 0) 4 
3 ” * 4 * 7 Y 2 1 ” 6 F [| 
"13 5 "FF . 9750 7. . 48 14 2 4138 
88 4 - WE. I 
"I F# 1 . + & * i » * 1 * 18 
180 | wHAOCCARY d 800A V3 TO 1h 
N 
* 


iByrron, wih ant t. 5152 
x is & 311 
Of cz 2 V #717 


© 1180391620717 [130342 


236 1 183241434 22606 


and f on will have what 


> 


* 
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Ves the reſt "of 156 Work. 
Tube 72d Rütten = 23611832414 34822606849 * 


A 2836 118324143482 26086848 
Rc. 488894659 314785808 54784 
EE! 88. gn 4447 329657 39290487392 
OE? 18889465 931478580854784 

Oe © 14167099448608935621088 


r4i67099448608935641088 
: 4722366482869645213696- 
$510dIQT1F'L 4722366482869645213696 
£0000 r 88894679574 80854784 : 
.  $4447329657392 90427392 | 
.ĩ—— — 7003549724430467820544 1 
p20000 7704.7 9$444732965739290427392 
85:24; 1 836118324143482 2606848 
+217 1: 29440132965739290427392 | 
{4-0 2467 28366453286964521 53696 | : 
| + 17083949724304467820544 
1888948 5y31478580854784 
 26611$329143482 2606848 
236 k183agth 74822607848 
1416 7099445608y3564 1088 
7083549724304467820544 
472236 645286964521 3696 


ird 972877578 


— anos ðͤ v ˙ ooo—_e er 


8 


E63 


8392956816 2090376495104 Butt 
ee = 14 


2 1985 30623141 1827264836 0415 T. Sum 
bs Is a Jy I 77 ** ** bum ding 3959508 5 : 
21+ Which laſt Number 59 hd sen Quantity of 'Barley 
which the whole 12 Doe Buttons WIE atnount tc 
Now for the Wort.. I 
An Ounce Auerdupoiſe had been exactly weighed, an 
found to contain 681 Grains of Barley; therefore a Pouny 
% Averaupoiſe would contain 10896 Grains: And ſeeing 
Buſhel of the ſame Barley did weigh 5oPounds, the Graf 
in a Buſhel will be 544800. Wherefore dividing the whol 


Numberof Barley-Corns by; 44$00,theNumberot * 
1 1 


4 
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will be as here 409338301147712084095 13638532 7613- 
©9665, and above 3, and eſteeming Batley at 2 Shillings 
the Buſhel, the Value of the whole Quantity of «i wy 
will be 409335501 1477720840957 3638532761 30966 
11 5. and x1 4.5, which in Words at length is Four Mil- 
tons of Miflions of Millions of Miltions of Millions of Mil- 
Bons, Ninety three thouſand three hundred eighty three 
Millions of Millions of Millions of Millions of Millions, 
Eleven thouſand four hundied ſeventy ſeven Millions of 
Millions of Millions of Millions, Seven hundred ; 
thoufand eight hundred forty Millions of Millions of Mil- 
lions, Nine hundred fifty ſeven thouſand three hundred 
fixty three Millions of Millions, Eight hundred fifty three 
thouſand*two hundred ſeventy ſix Milhions, One hundred 
and thirty thouſand nine hundred fixty fix Pounds, Eleven 
Shillipgs and Eleven Pence half Penny. Which Sum is ſo 
1 that if the whale Globe of the Earth and Sea, 
with whatſde ver is contained on or there in, were convert- 
ed into ſolid Gold, and coined into Gulneas of ee 
Quantity with thoſe we now have, and to be valued at 
30 5. per Piece; a hundted of ſuch Guineas would eme 
as near purchafrng afl the Land upon the Face of the 
whote Earth, as the faid 8 of Guineas would pur- 
chafe all that Barley; which may ſeem as « Patadox, yet 
my Fay be demonftrared r 
For fuppoſe every Degree of the Meridian Cirele anſwer 
to 80 Hie Miles upon the Earth, which Suppuſitfon is 
too much, dene yet having accqunted above 233 and Mr. 
Nerdeoc by Experiment found only 69, and ſbmexbing a- 
bove þ to e toa beider me Earch3 but ſuppoſing 
$0 Miles, that we may not take too little, che Cifcumfée- 
rerice of the Barth in Miles is 28800, and in Inches is 
1824768000, and the Solidity is 106565851 5440637 583- 
85315840 Inches; and computing Guineas at one Pound 
ten Shillings per Piece, and to weigh five Penny Weight 
nine Grains, as they oughtto do, a ſolid Inch of Gold would 
be worth 55 J. 5 s. but according to the Account concern- 
ing the Value of Gold, given by Sir Jonas Moore in his 
Mathematical Cemtendium, p. 16. a ſolid Inch of Angel 
Gold (which is the beſt) will be worth 33 J. 16 5. 4 4. by 
which we may ſee how Guineas are advanced above the 
Worth; but taking them W . to the greater Row, hy 
| ort 


| | 2 1 
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Worth of the whole Globe of the Earth, converted into ſuch 
Gold, will be 589870228 542 145586952830 Pounds, 


e 
19 Shillings and 6 Pence. | 
And according to the former Computation, the ſquare 
Miles on the Face of the whole Earth will be 26401 90464, 
one third of which being allowed for Seas, the Remain- 
der will be 176012697.6.. ſquare Miles: And ſeeing a 
ſquare Mile contains 640 ſquare Acres, the Number of 
ſquare Acres on the Face of the Earth will be 11264812- 
6464, and yaluing an Acre at 205. which is too much, 
accounting one with another, the Worth will be 225 296- 
2529280 Pounds, which may near as ſoon be purchaſed 
with a 100 Guineas, as the Barley before named, with 
the whole Quantity of the ſaid Gold. | 
. Nay, if we ſuppoſe the Earth and Seas, and all con- 
tained therein, were converted into fine Sand, the Num- 
ber of Grains of Sand would far come ſhort of the afore- 
ſaid Number of Barley-Corns; ſo that the Bulk of Bar- 
ley exceeds ſome Millions of our Earth we live upon, if 
ware polible to be brought into one Place. 
And, laſtly, If the Weight be conſidered, ſeeing a 
Buſhel weighs 50 Pounds, the Weight of the whole will 
2046691505 738860420478681926638c6548325 94 
Pounds, 13 Ounces, 3 Drams 1. All this 8 im- 
poſſible to any but an Accountant, who is the beſt Judge 
of the great and almoſt incredible Power of Numbers. 


In the laſt Place we will annex a Table of Geometrical 
Progreſſion fitted to t he laſt Queſtion, whereby any Que- 
ftion of - Geomerrical Progreſſion proceedi m Unity, 
and of a Duple Ratio, may be reſolved by Inſpection, if 
the Number of Terms exceed not 144. 
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A TABLE of GEOMETRICAL PR 


GRES SION, proceeding from Unity, and con 
tinued to 144 Places, the Ratio, or common Exceſs 
being 2. wn | 

1 y 36 34359738 368 

2 37 68719476736 

3 4 38 137438953472 

4 8 39 2748779069 

r 40] 549755813888 

6 32 141 1099511627776 

7 64 42 2199023255552 

8 128 43 4398046511104 

9 256 44 8796093022208 

goſ____ 512 45|_ 17592186044416 

11 1024 146 3518437 2088832 

12 2048 47 7036874417766 

13] 4096 48 1407 37488355328 

14 8192 49 2814749767106 56 

13 16384 50 56294995 3421312 

16] - 32768 51 1125899906842624 

17 65536 [52 2251799813685248 

18 131072 53 4503599627370496 

19] 262144 54 _ $007199254740992 

20 $24250 55 18014398509481 984 

21] 10485 76 56 3602879701896 396 

22 2097152 57 72057594037927936 

221 4194304 58 144115188075855872 

24 8388608 59 288 2303761517117 

2 16777216 ol __ 5764607 52303423488] 

26] 33554432 I 115291504606846976 

27] 67108864 62] 2305843009213693952 

28] 134217728 63 461168601842 75387904 

29] - 268435456 6 9223372036854775808 

30] 536870912 65] 1844674407370955161 

31] 1073741824 6 36893488147419103232 

32 2147484648 7] 7378697629483 820646 

33] 4294967296 8 14757395258967641292 

434 838953459 gf 295147905179352825856 

3511417 9869184 70 550295810358705651712 


6 q- 4 
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$4447 329657 39290427392 
13889465931478580854784 
EY TT TITTY 6 
75557863725914323419186 


302231454903657293676544 


151115727451828646 838272 


re ee. 
. N IHF 
2361183241 434822606 848 
47223654828696452136 960 


8 2909807 314587 35 08 
1208925819614629174706176 
241795 16392293$53494723 58 
4335703278458516698824704 
9671406 556 9103339764940 
1 19342813113834066 595298816 


— — 


38685626227668133590597632 
77371252455336267181195264 
1547425049106 725 34362390528 
309485009821 3450687 24781056 
618970019642690137449562112 


247 58800785 707605497 98248448 
495176015714152 1099596496 896 
9903520314283042199192993792 
198070406285566084398385 987 584 


1237940039285 3802748991 24224| 


39614081257132168796771975168 
19228161514204337 593543950336 
 158456325028528675187087900672 
316912650057057350374175801344 
5228252001141 14700748351602688 
1126 76 5060 228229401496 703205376 
e $645 eee 
5$0706024029129176059B6812821504 
101412c4$0182583521197 3625643008, 
20282459603651670423947 251286016, 
40564819207303340847894502572032 
$1129638414606681695 789005144064 
1622592768292 133633915 78010288128 
324518553658426726783156020576256 


| 


| 


III 


- 


64903 2 53453566 3120411525121 


= ain, 


129807 214633706901132624082305024 
00459207 46 $Ura6randBioyS10048 
51922968585 348276285 30496 329220096 
103845937 706965525 70609926 55440192 
20169187434139310514121985 316880354 
"415 353748632786 21023243970633760768 
830767497365 57242050407 941267521536 
16615349947311448411297 5882535043072 
33230699894622$968225951765070086144 
664613997 8924579364519035 30140172288 
1329227995 7849158729058070602803445 76 
265845599156985174580761412c560689152 
5316911983139663491615228241121378304 
1096338239662 79326983230456452242756608 
21267647932558653966460912964485513216 
4253529586511730793292182592897 1026432 
8507059173023461586584365185794205 2864 
170141183460469231731687303715884105728 
340282 36692093846 346 3374607431768211456 
680564733841876926926749214863 536422912 
136112946768375 385385 3495429727072845824 
2722258935367507707 10699685 9454145691648 
5444517870735015415413993715908291383296 


2177807148204006166165597497562 3165533184 
435561429658801243323311949751266331066368 


[3? $7112285931760246646623899502 532662132736 
138 Nee | pply en e 
1 9 8 83517 9 79447 5 9BOIOT 306485 30944 
401 236 9828745408 197 5172991 196020261297061888 
141 13937965 749081639463459823920405225941257 76 
142 2787593149816 32789269 1964784087045 188247 552 


143] 55751862996 32655785 383929568162090376495 104 
1441111£50372599265 3115707675591363241807 52990208 


Take an Example or two in the Uſe of the aforegoing 


Table. 
S2UEST.. I. 


What wi!l 20 Pieces of Cloth coſt by doubling every 
Piece by a FOR ? And ſuppoſing every Piece to con- 
tain 
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| 


10889035 74147003083082798743 5816582766592 
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' tain 50 Yards, and each Yard worth 17. 1 5. 8 4. what 
will the Difference be in the Price? 


R UL E. 


Subtract Unity from the ziſt Number, gow 104857; 
Farthings, which reduced, is 1092 J. 55. 5 4. 34. 

And multiplying 20 by 50 gives 1000, the Number of 
Yards, which at 1 J. 15. 8 4. the Yard, will amount to 
1083 J. 6 5. 8 4. which ſubtracted from the former Num- 
ber, gives 8 J. 18 5. 14. 3 4. the Difference ſought. 


SUEST. Il. 


A certain Man whoſe Daughter was married on New- 
Year's-Day, gave her Husband towards her Portion One 
Shilling, promifing to double it on the firſt Day of every 
Month for one whole Year; I demand what was her 
Portion ? 8 

Subtract an Unit from the 13th Number, being one 
Number more than the Number of Months, and the Re- 
mainder is 4095 Shillings, or 2044. 15 5. the Anſwer. 
3 * of wr other. A . 3 

r, ſuppoſe the Progreſſion be Quadruple (ſuppoſin 
the Propretfion proceeds from US) ” laſk Number 
may be found by the Table, by ſubtracting an Unit from 
the double Number of Terms given. 


EXAMPLE. ; 
What will 9 Packs of Broad Cloth coft by quadrupling 
every Pack by one Shilling ? 

From the double Number of Terms ſubtracting an 
Unit, leaves 17, and the 195th Number in the Table is 
65536, the Number of Shillings the laſt Pack will coſt, 
and + of the Difference of the laſt and firſt Term added 
to the laſt, gives 87381 Shillings, or 4369 Pounds, One 

Shilling, for the Price of the whole, by Theorem the 5th. 


More Examples and more Uſes might be ſhewn, but 
let theſe ſuffice. 


k Y 
* 
5 
* 


bag JD <7 


_ 
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The Combination, Eleftion, Per- 
mutation and Compoſition of 
Numbers or Quantitièes. 


(COtbination of Numbers, is how oft a leſs Number of 
Quantities may be taken out of a great Number of 
Quantities, without conſidering their Places. 

As if 10 Letters of the Alphabet, 4. b. c. 4. e. . g. 
5h. i. K were given, and it were required to know how 
many Combinations of 2 Letters, as ab. ac. ad, Sc. may 
be taken in the ſaid 10 Letters; or how many Combina- 
tions of 3 Letters, as abc. abd. abe, & c. may be found 
in the ſame Letters. al #29; 

82 EXAMPLE. 

How many Combinations of two Letters in 8, (v:z.) 
4. B. c. 4. e. F. g. be © 
Firſt, It is eaſily ſeen a will combine with all the fol- 
lowing Letters, Y. c. d. e. f. g. H, from whence will ariſe 
7 Combinations, to wit, ab. ac. ad. ae. af. ag. ab. 

Seconaly, b will be combined with all following itſelf 


(but not with , for ba is all one as ab) as c. 4. e. F. g. h; 


whence will ariſe 6 Combinations, vis. bc. bd be. Hf. 


bg . bh ; and ſo every Letter will combine with thoſe fol- 


lowing itſelf, as may be ſeen at large in the following 
Table. 


1.5 
1 
: 11 
6 

Wo 

+ =o 
38 
I. 


— 3 7” F 


— — 
I 22 


— — —— . — 8 — —— 


6 2 # 
2 
d | 
| q 
1 
Wl 
|; 
q 
bo! 
b 


| 
| 
{ 
| 
| 
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In all 28 Combinations, which is 
7 e e = 3 1 = 
An to eve inary alrea 

found, be added 2 fallovi Lin 
rers, it will produce the were ü 
or all the Combinations of 3 Let- 
rers, as in the folloning Sya0p 


evident. 
” # » 2s 


* 
. 1 
18 A 
p ' 


* acg .ace , ac. . 
LM A ade. alfa 


KH. k 
1 1 1 * 4 
5 1 6 * | J * . *# » 
— „ 
abc , ab abe. al alg 


JJ) 7 


þ . $: 114 F "F ; 
| bo | 5 WI aef. 4 
In all 56 Combi N F 64 
$ m » _ : 
” 6 * p 
v4 DaaFYy Er - 3 f N K a 
* ' * . * 9 * 2 a - s # # 1 0 ” 
p | 
, ” aw -£ 
F 347 1 9 
\ 28 881 


Again, If to every T 00 
23 7 found, be added its ſollow- 
ing Letters, it will produce all tbde 
Combinations on 4 Letters in 8. 
And fo of any other. 


But becauſe this may ſeem tedious in large Numbers, 
we have here exhibited another Method, whereby to find | 
the Combinations in any given Numbers or Quantities | 
with much Eaſe. 


THUS, 


Having placed the given Number of Quantities by it- | 
ſelt, decreaſe it gradually by an Unit ſo often as there are 
Quantities in the Combination, placing them one aft?r } 
another with a Sign of Multiplication betwixt _ ö | 
| which | 


So" dts. at tt a a od 


Am Tt . , , aa cc. 


7 
) 
ö 
J 
ö 


2 Dividend: Then placing an 
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which Numbers muſt be wang rg into one another for 

nit with the like Num- 
ber of Places, decreafing by Unity with the Sign of Mul- 
tiplication betwixt each, multiply them continually for a 


Diviſor, and the Quotient will be the Number of Com- 
binations ſought, | | 
EXAMPLE. 

How many Combinations of 5 Letters in 107 Facit 252. 
5 X4X3X2X1) 10X9X8X7X6 (252 

The Product of the Diviſor is 120. | 

The Product of the Dividend is 30240. 

And the Quotient will be 252. 


Which will be the Number of Combinations of 3 
Letters in 10. | 


EX AMP H. 
A Country Farmer going to a Fair, makes a Bargain 
with a Moorlander for 30 Sheep, which were to be choſen 


out of 100; but he thinking him long in chuſing them, 


tells the Farmer, that if he would give him a ane 
for every Parcel of 30 Sheep, which may be taken out o 


the ſaid 100, he ſhould have the whole Hundred; to 


which the Farmer aſſents. The Queſtion is what they 
will coſt? . 2 | 


If you Work according to the Rule laſt laid down, the 
Number of Combinations of 50 in 100 will be 100891 30- 
6544874079259172497256; which Number of Farthings 
reduced into Pounds, Shillings, and Pence, will be 643428- 


which Sum is ſo great, that if any Man were able to pay 
a Hundred Thonfand Pounds a Day, he would be above 
Sixty Thouſand Millions of Millions of Years in paying it: 
Such a Vanity may be concluded for want of Judgment. 


Note, In any given Number of Quantities, the Number 
of Combinations increaſe gradually, till you come about 
the Mean Numbers, and ſo decreaſe gradually again. 80 
in 8 Quantities, there are more Combinations of 3 and 5, 
than of 2 and 6, and more of 2 and 6, than of 1 and 7, 
as may be ſeen in the following Table, F cs 


X Note, 


444317577165892888017 Pounds, 19 Shillings, 6 Pence; 


* — 


. 


* 


4 — #59 1 
— 5 — 1 — — d — 44 


* 

g 

{ 
110 
| 

f 

7 
N 


154 Of Election of QUanTITIESs., 
Note, farther, That if the Number of 71 | 


Quantities be even, + the Numberof Places | 2 
ſhews the greateſt Number of Combinati- | 3 
ons that can be made in thoſe Quantities. J 4 In 8 
So if the Number of Quantities be 8, \ 5 
the + of which is tour, ſhews the greateſt | 6 
Number of Combinations in theſe Quan- | 7 
tities will be of 4 in 8, as in the Table. 8 
But if the Number of Quantities be odd, - 1 7 WW 
then thoſe two Numbers which are next\, 2 21 as 
ether, and whoſe Sum is equal to the )3 In 19 
given Number of Quantities, ſhew the 4 35 ch 
greateſt Number of Combinations; ſo of //5 1 
7 Quantities the greateſt Number of Com- (6 J 


binations will be of 3 and 4 Quantities in 7, and are equal 
as in the Table. 2 | 
A Queſtion to the former or laſt Note. 


EXAMPLE. 
How many Locks whoſe Wards differ, may be un- 
locked with a Key of 8 ſeveral Wards ? 
Anſwer, 255 Locks, 8 whereof may have one ſingle 
Ward, 28 Double Wards, 56 Treble Wards, 70 four | 
Wards, 56 five Wards, 28 ſix Wards, 8 ſeven Wards, 
and one Lock eight Wards. 


Of Ekeftinof Quantities. 

By Election of Quantities is meant, any Number of 
Quantities given, how many ſeveral Ways I may take 
them without Reſpect had to their Places, as A. B. C. 
may be taken 7 Ways, vis. 4. b. c. ab. ac. bc. and abc. 

he Election of Quantities may eaſily be found out by 
the Geometrical Table of Progreſſion aforegoing; thus, 


to the given Terms add the Sum ; ſeek in the firſt Co- [r 
lumn of the Table, and from the Number over againſt | 
it ſubtract an Unit, the Remainder is the Number of 4 
Elections ſought. _ 2 

no MAS MDT EB: 2nd nh | 
How many Elections are there of the Letters of the hi 


Look 


Alphabet ? 
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Look in the firſt Column of the Table for 2 5,and over 
againſt it is 16777216 the 24th Power of 2. 
Subtract 1 


——— btR—— 


Reſt 16577215, the Number of Elections of 24 

Letters. 
Of Variation of QuANTITIES. 
By Variation of Quantities is meant how many ſeveral 
Ways any given Number of Quantities may be changed, 
as in reſpect to their Places 
As 4. V. may be changed into 4, and 4.6, c. may be 

changed 6 Ways (vis.) abc. ach. bac. bca. cab. cb. 


EXAMPLE. | 

How many Changes may be Rung on five Bells? 
7 | „ _ Fg 

Mey I,2, 3,4,5, one into another, the laſt Product 
is the Anſwer, 

1 Admits of no Variation, 

$6 | 

80 on 5 Bells may be —— 
Rung 120 Changes. 2 2 Admits of 2 Variations, 

: | 


—̃ —-— 


And on 6 Bells may be 6 | 3 Admits of 6 Variations, 
Rung 720 Changes. 4 


——— 


24 4 Admitsof 24 Variations, 
ö | 
And thus of any other —— 
Number of Bells. 120 5 Admitsof 120 Variations, 


EXAMPLE 1. 


A Young Scholar, but an Arithmetician, coming inta a 
Town for the Convenience of a good Library, demands of 
a Gentleman with whom he lodged, what his Diet would 
coſt for a Year? The Gentleman askshim 10 J. the Scholar 
anſwered he was not certain what time he might ſtay, and 
would know what he muſt give him for his Diet ſo long as 
he could place his Family (conſiſting of 6 Perſons beſides 
himſelf ) every Day at Dinner in a contrary Poſition ? The 

| X 2 Geatleman 
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Gentleman conſidering of it, and thinking it could not be 
long, tells him he would allow him his Diet ſo long far 

5s Pounds; to which the Scholar aſſents. | 
The Queſtion is, what he gave for his Table per Aunum: 

The Changes on) . 4x will be found to be 5040 

which divided by 365, the Days in a Year, give 13 Years 
808, or 10 Months and 15 Days; and ſo long muſt he 
Board the Scholar, according to the former Conditions, 
which will hardly amount to 7 Shillings and 3 Pence er 


Annum. 
EXAMPLE III. | 

How many ſeveral Combinations with their Variations 
are there of 'Three _— * Enghſþ Alphabet? 

Multiply all its ſeveral Combinations 2024 by its 
Changes 6, and the Product 12144 is the Number of plac- 
ing three Letters of the Alphabet with all its Variations. 

From this Mutability of Variations and Combinations, 
it is no Marvel that by 24 Letters there ariſeth and is | 
made ſuch Variety of Languages in the World, and ſuch 
infinite. Number of Words in each Language, ſeeing the 
Diverſity of Syllables produceth that Effect and alſo by 
interchanging and placing of Letters amongſt the Vowels 
and among themſelves, make thoſe Syllables; for the Al- 
habet of 24 Letters may be varied thus many times 
8 6204484017 3323943936000. 
Nov if you take in the Combinations with the ſeveral 
Variations of 2, 3, 4, 5, 6, Oc. Letters, there may be 
made and compoſed ſuch a vaſt Number of Words, that 
if a Man could read 50 Thouſand Words in an Hour, 
which is more than the Pſalms of David contain (a Task 
too great for any Man to perform) and if there were a 
Hundred Thouſand Millions of Men, they would not 
ſpeak theſe Words according to the hourly Proportion, 
before mentioned, in a hundred Thouſand Years ; a thing 
ſeeming moſt impoſſible and incredible, yet moſt cer- 
tain and infallible in Computation. 

Hence likewiſe it may appear how many ways the Let- 
ters of a Name or Word may be varied, and different! 
diſpoſed by way of Anagram ; out of which thoſe of Uſe 
may be gathered, neglecting the reſt ; as for Example, 
the Word Roma, conſiſting of 4 different Letters, may 

admit of 24 Changes, as hereafter, Roni 


FAY > Al. 


— oo HH 09 ww aI%m%S 4 


\ 
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Roma Orma Mroa Arom Of which theſe, to wit, 

(> 1906 Oram Mrao Armo| Roma, Ramo, Oram, Mora, 
Rmoa Omra Mora Avrm| Maro, Armo, Amor, are on- 

Rmao Omar Moar Aomr|ly uſeful, and all the reſt 

Raom Oarm Maro Amro| uſeleſs, 

Ramo Oamr Maor Amor | 


But if there be two or more Letters of a Sort, divide 
the whole Number of Changes by the Changes of the 
Number of thoſe Letters, and the Quotient is the Num- 
ber of Changes deſired, 

So if the Word Philippa were given, which conſiſteth 
of 8 Letters, of which (without conſidering thoſe which 
are of the ſame Sort) the Changes will be 40320; but 
becauſe J is twice repeated, I divide 40320 by 2, the 
Changes on two Letters, the Quote is 20160, and this 
divided again by 6 the Changes on 3 Quotient, becauſe 
P is thrice repeated, gives in the Quotient 3 360, which 
are the Changes in the Word Philippa. 2 | 

Or if I had divided 40320 by 12 (becauſe 2 times 6 is 
12) the Quotient would give in the Anſwer, at one Ope- 
ration, the ſame as before. 

After this manner may be found the Variations or 
Changes which may be made of ſome particular Latin 
Verſes, ſo as to keep the Rules of a true Verſe, and the 
Senſe Grammatically the ſame. 

So if the Two following Verſes were choſen (viz.) 


Lex, Rex, Grew, Res, Spes, Fus, Thus, Sal, Sol (bona) 
Lux, Laus. | 
Mars, Mors, Sors, Frans, Fex, Styx, Nox, Crux, Pus, 
(mala) Vis, Lis. . ä 


It is very remarkable how many ſundry Ways the ſame 
may be varied, and yet the Senſe remain good, and the 
Verſe Grammatically true; for if we ſuppoſe the Words 
Bona and Mala continually to keep the ſame (to wit, the 
roth) place, the reſt being 11 in Number, indifferently 
changing place with any other in the ſame Verſe; the 
Number of Variations of 11 Places will be 39916800, 
which doubled for the Number of Changes in both Verſes, 
makes 79833600, which would compoſe above 249 Folio 
Volumes, each Volume to contain 2009 Pages, every 


| Page 


—— - — OC — —- — — — — — — 
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Page divided into two Parts, and every Part to contain 
80 Verſes, which at a Penny the Sheet, would amount 
0 518 Pounds, 15 Shillings; and ſuppoſing them bound 
for 5 Sbillings a Volume, which is not dear, the Binding 


would coſt 62 Pounds 5 Shillings; and the Worth of the 
Whole would be 581 Pounds. 


Of Compoſition of QuANMTITIES. 

By Compoſition of Quantities is meant, when in any 
Number of given Quantities, as in Letters or Figures, 
one row is joined with another row of the ſame, or with 
2, 3 or more other rows, as in placing, and the Chance: 
of the Dice. | | 

This differs from Combination and Election, in that 
there one Quantity is taken but once, here as oft as there 
are Quantities to be taken. 

Though this be the moſt compoſed Way, that it is not 
difficult to be performed ; for if the Compoſitions of two 
pits in 10 (or any other Number) were ſought, it 
is but ſquaring the given Number; if of three Quantities 
in 10, it is cubing the given Number; it of 4 Quantities, 
its Biquadratick will fit, and ſo increaſe the Powers, ac- 
cording as your Number of Quantities increaſe. 


EXAMPLE I. 


What Number of Compoſitions of 3 Letters in 207 
Facit 8000, the Cube of 20. 


„ 
What Number of Combinations of 6 Letters in 24, or 


in the whole Alphabet ? Anſwer 191102976 the Squared 


Cube of 24. 


EXD. 4&1, -.. - 
What Number of Compoſitions of 24 Letters of the 
Alphabet, accounting them by 1 and 1, by 2 and 2, by 
3 and 3, and ſo on to 24? If we account each time 24, 
the Anſwer would be 1333735 77685028412444908147- 
2843776 ; but ſince we are to find all the N e 
ceding in Geometrical Progreſſion under it; to perform 
which, obſerve the following Rule. | 


As 


12 
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As the Ratio u Unity: Is to the firſt Term :: So 


the whole Power of the Ratio iu, Unity: To the Sum 
of all the Terms, | 


Thus Stated. 


As 23: To 24: : 80 13337357768502841 24449081472 
$43775: To 1391724288887 252999425 128493402200, 
which is the Number of Compoſitions ſought. 

How many ſeveral Chances are there on 2, 3, 4, 5, 
and 6 Dice? | | 

Anſwer, on 2 Dice are 36, on 3 Dice 216, on 4 Dice 
1296, on 5 Dice 7776, and on 6 Dice 46656 Chances. 


| Caſts. \Points.| Chances. Sum, 
x ot. 1 1 5 
. 
PR 23s 1 4b 3 
a „„ 18 3 
i. 4 3 
5 . 92 A 31 1 8 | + 
5 1 5 2 985 
. $'2 » 4 2 5 
14460 
1. 6 2 
| 3 4 '2 


The foregoing Table ſhews the ſeveral particular Chan- 
ces on two Dice. The Sum of the Chances of 2. 3. 4.5.6 
Caſts are 15, and of 12. 11. 10. 9. 8, are 15. Then add the 
Chances on 7 (vis. ) 6, gives 36, the Chances on 2 Dice. 

The particular Chances on 2 Dice, otherwiſe formed, 
whereby the following Obſervations may be made. 


2 24 . 1.4 c.5[r.6] 
2.1 2.2[2.3]2-4{2.5\2.6] 
79.45 
41.4. 2.4.3.4. 44.54. 6 
5-1-5-2:5.3-5-4+:5-515-6] 
1. C. 2. 6. 3. C. 4.6. 5. C. 6 
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OBSERVATIONS. 
Here are 36 Chances the Square of 6, as before; all 
the Chances of 6 are placed in the lowermoſt and further- 
molt row, whence obſerve, That in the Square of 5 (viz. ) 
25, there is no 6; So there are 25 Chances without 6, and 
11 more where there is a 6: So that it is above 2 to x 
whoever throws 2 Dice, throws not a 6. In the Square 
of 4 (vis. ) 16, there is neither 5 nor 6. In the Square 
of 3 (vis. ) 9, there is neither 4, 5 nor 6. In the Square 
of 2 (v12.) 4, there is neither 3, 4, 5 nor 6, This may 
be applicd to other Chances. | 


ATE of the Powers of 6, and the Numbers under is, 


2 |*\3| 4j 56 
L U 

1 11 1 x 1. 3 
— N 
[319.273 143 028 | 
_4_116]_64/ 25611024; 4096 

5 j25]t25| 625,3125;15625 
6 [36]216|129617776146656| 


By this Table may be accounted, how many ſeveral 


Chances there are on 2, 3, 4, 5 or 6 Dice, and how many 
there are where there is no 6, or neither 5 nor 6, or nei- 


ther 4, 5 nor 6, or neither 3, 4, 5 nor 6, 


EXAMPLE. 5 BAK 
On 4 Dice there are 1296 Chances, 625 where there 
is no 6, 256 where there is neither 5 nor 6, 81 where 
there is neither 4, 5 nor 6, and 16 where there is neither 
3, 4, 5 nor 6; but if it were demanded, on how many 
Chances on 4 Dice there is a 6, I anſwer 671; for 1296 
minus 625, is equal to 671, , 
And 1040 Chances have either a 5 or 6; for 1296 mi. 
nus 256, is equal to 10. | 
Likewiſe 1215 Chances have either a 4, 5 or 6; for 
1296 minus 81, is equal to 1215. 


And 


fe > 8% Ban -w 


= Aa war. 1 
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And laſtly, 1280 Chances have either a 3, 4, 5, or 6. 


for 1296, Minus 16, is equal to 1280. And ſo of any 
other in the Table. Wor 
To conclude, I ſhall here mention a ſmall Treatiſe 
written not long fince, entitled Artificial Verſifying, ſhew- 
ing any one, tho? of ordinary Capacity, that can Write and 
Read, tho he underſtand not a Word of Latin, how to 
make Thouſands of Hexameter and Pentameter Verſes, 
which will be good Latin, true Verſe, and perfect Senſe, 
and that in two Hours time. * 
Which is performed by a ſelect Numberof Latin Words, 
artfully digefted into Tables, the more to amuſe the Rea- 


1 | 57865 
The Words are theſe which follow. 
In the Table of Hexameters the Words are, | 
1. Turbiaa, Ignea, Peſſma, Horrida, Aſpera, Martia, 
Barbara, Lurida, Effera. 
2. Fata, Signa, Damna, Bella, Vincla, Siſtra, Caſtra, 
Scorta, Tela. | | 
3. Sequi, Fori, Pati, Tus, Domi, Patet, Puto, Palam, 
ut. * | 
4. Premonſtrant, Proritunt, Promittunt, Protendunt, 
Proaucunt, Monſtrabunt, Cauſabunt, Prænarrant, Pro- 
mulgant. ' 


5. Tempora, Pocula, Prelia, Verbera, Lumina, Fu- 


ira, Agmina, Crimina, Sidera. | 

6. Dura, Sæpe, Quædam, Acerba, Prava, Multa, 
Dira, Nigra, Sun. * 2 

Here if you take one Word out of each Line, you will 
have a true Hexameter Verſe. 

ln the Tables of Pentameters the Words are, 

1. Terrica, Ardua, Perfida, Improba, Sordida, Tmpia, 
Triſtia, Turpia, Noxia. | 

2. Preſtabunt, Preſcribunt, Concludunt, Prædicumt, 
Perficiunt, Conſummant, Conglomerant, Significant, Pro- 
curant. a 72 | 

3. Dura, Acta, Vina, Verba, Difta, Facta, Labra, 
Arma, Aſtra. E *% 

4. Doloſa, Pudenaa, Preterua, Nefanida, Cruenta, Su- 
terba, Moleſta, Siniſtra, Maligna. | 


5. Nova, Aliis, Tibi, Viris, Scio, Mera, Malis, Vides, 


Mihi. 
| 5 Y Here 


— — — — 
— 


— — 


— — _ 
1 : 
1 7 5 
— " _ -. _ « 
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ä 
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Here likewiſe if yeu take a Word out of every Line, 
you will have a true Penramerer VerſG. 

Now if it were required to find how many Verſes may 
be compaſed out of the aforegoing Wards, ſeeing every 
Line hath 9 Words; I find the Squared Cub: of 9, be- 
cauſe there is 6 Lines, which will be 53r44t, and fo 
many Verſes may be made out of the Tables of Hexrame- 
ters, without taking Natice of the Permutation of Places; 
for vp may change moſt of the iſt and the 6th Line in- 
to the 5th and 2d Line, which Verſes will compole 39 
Volumes as big, or bigger, than Virgil. 

Likewiſe in the Table of Pentameters may be compoſed 
59049 Verſes, being the Surſolid or 5th Power of 9 ; be- 
cauſe there is 5 Lines, and 9 Words in every Line. 

But if the Conabinations of 6 in 54 for the Herameters, 
or 5 in 45 in the Peutameters were required, the Anfwer 
will be in the firſt 25827165, in the latter 1221956 ; but 
becauſe we are nat to take two Words in a Line, theſe 
Numbers cannot be admitted. | 
And in the laſt Place, becauſe the Contrivance may 

leaſe and divert the Reader, we will here annex the , 

Fables themſelves, with the Manner of their Uſe, and 

ſo conclude this Rule. 5 


The Tables of HxxAmuETERS. 


Artificial Vt RSI vin 6. 


| nn. _ 
2 O | — 8 | 
— . 


Ba 7 


2 


1 2 


Innen 


14988 
P4156 

4 | EER 
EI 


JIE. 
=k i 9 


TABLE II. 


> 

&. 

ng, 25 
Ale 
N. 

LY 


BD, 


[EEE 
EEE 


EEE UL 


oy 


THE ess 


EE 


EULA = 


EU EL EI 


AL 


[aj<[o[o[2[5[5[5]a[7 


mn. 
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N 


2E 


E 


1 5 |- 


SEOOSROON 


IEEE 


Ie EN 


1 8 


IEEE 


| 


»ſeſwſv — 1] 


_ 


. : 9 9 
* 

p 13 = : 
T 4 4 
7 . 1 

* 


bn 


N 


EOOED 


Wm 


CE Ta ELLE = 


8 


LF. 


— . 
. 


— - 


1 


TAR 
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r 
[PIp[yj»|£|Ojmi,mo| 
juſrſeſrſuſoſiſailſd] 
ILIE 
LEE. 
n [g det dſt 
* ere f TT ＋ 142 — 1 
QL 
1 
1 
| T4 LE Vn tw 
pſajtivjſſmimſylmſo| 
BAY EELN EILEEN TP AOL 
bſeſujſrſldſblaſiſil 
2 0 2 17 as | 8 $ | 
D n 


— 


The Uſe of the Tables are very eaſy 5 wy 
For ſuppoſe we would compoſe. an Hexameter and 
e 4.3. = HY 

For the Hexameter, chooſe any ſix of the nine Digits, 
as ſuppoſe 345648, and for the Pentameter, any five of 
the ſaid nine Digits; as ſuppoſe 23479. 

Firſt, For the Hexameter take three, the firſt Figure 
thereof towards the Left-hand, and looking in the firſt 
Table, count till you'come to the third Square, where you 
will find . Letter P for the firſt Lerter of the firſt Word; 
then counting forward 'till you come to the ninth Place, 
which falls in the ſecond Colulng, and ſecond Square 
where you will find the Letter e for the ſecond. Letter of a 
the fd Word; and counting forward nine Places more, 
which falls in the 3d Column and firſt Square, where you 
may find the Letter ; and ſo counting every time, nine 
Places .from the Fetter laſt found, ou will have the 
Word Peſſima, which is the firſt Word. Then taking the 
ſecond Figure 4 in the ſaid Number, and proceeding with 
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it in the ſecond Table, according to the former Directi- 
ons, you will find the ſecond Word to be Hella, and thus 
running through the firſt fix Tables with the ſdid fix Fi- 


ares, according to the former Directions, you will fi 
the lt Verſs ro be this chat follows; * an 


Peſſma Bella abi muuſtrabunt verbera nigra. 


And if Aber this Manger u eed with the other 
five Figures in the Table o Pacrmierets, you will End 
the other Verſe to be, — 6 


Ardus conchiduns verbs molifia mibi. 


Nore, If the ninth Place chance to be blank, you may 
know your Work is finiſhed. | 2 2 

Note alſo, Your Verſes may mote readily be found thus; 
Find the firſt Letter as before, and run the $quarediago- 
nally downward towards the Left-lrand for the remain- 
ing Letters; if the Diagonals be too, the Remainder 
may be found, by counting nine fe ware, and running 
dawn diagonally as before; fo in the ' Wortt before 


ſonnd, I find Pe? in the theee firft Dizponals, ard comt- AY 
ing nine forward, and looking diagonally, flma, which MY F. 
pat rogether makes Peſſmen. And thus of any other. 5 Ib. 


— 


7 
3 


D 


* 
* 


1 7 * 6 * »; . / 4 . : 7 ” N 
. wed 
. 1 n . . : 
l . iz * y * 0 , . * 8 
$03 NV ; 20} 13115. So? 1 131 . 


| 5 


le 


And 


ef rue ene in Drei ATIs. 1657 
And they have commonly a Point or Comma prefixed, 
to diſtinguiſh them from an Integer, 

Note, A Cypher placed to the Left-hand of an Integer, 
or to the Right-hand of a Decimal, neither increafeth or 
decreaſeth the Value; but placed to the Right · hand of 
an Integer, increaſeth the Value, and to the Left-hand of 
a Decimal, decreaſeth it. Obſerve rhe following Table. 


The Table of Nuwn RATION. 


2 
=P 184 889 
23 Pe 8 888883 
S8 8 4E 
S554 CES... & £455 
8 SSS 883 83388338 
Ei SEE ERES SEEEE ANAG 
e 
Integers. Decimals. 


In this Table you may obſerve, that as Integers increaſe 
in a tenfold Proportion to the Left-hand, ſo Decimal 


— decreaſe in a tenfold Proportion to the Right- 
and. | 


" —u FP 
Five Thouſand. 


And 5 (5 Fenth 
| . ied Hundred 


* 


005 5 Thoufand arts 
.0005 5 Ten Thouf. 3 


Reduction in Dus c1MALS. 
By Reduction we find the Decimal of any Fractional 
Parts of Coin, Weight, Meaſure, &. And on the con- 


ary, reduce any Decimal Fraction given into its equiva- 
ent Fractional Parts of Coin, Weight, Meaſure, £5c. | 


PROP. 
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= "ROS, 1 

Any Vulgar Fraction given, to reduce the ſame into a 
Decimal Fraction of equal Value. To perform which, 
the Proportion is, I 
As the Denominator of the Vul 
to the Numerator thereof: : =o | 
So is an Unit, with Cyphers annexed at Pleaſure : To 

the Decimal Fraction required. 


Or thus ; 


Add a competent Number of Cyphers to the Nume- 
rator, and divide by the Denominator, the Quotient is 
the Decimal Fraction required. 


EXAMPLE l. 
Let it be required to find the Decimal Fraftion of . 


115 
gar Fraction given : Is 


See the Work. 
4) +3000 (.75 Fact .75 


28 


20 oa 


_ 


00 ( 


Note, The Cyphers added, are to be diſtinguiſhed by 
a Point or Comma, and you may annex what Number | 
you pleaſe; but you — take Notice what Cyphers you 


make uſe of; for ſo many muſt be cut off in the Quoti- 
ent; and if at any time it happens, as ſometimes it will, 


there be not a ſufficient Number in the Quotient, they 
muſt be ſupplied by adding Cyphers to the Left-hand. | 
EXAMPLE u. 


Reduce + into a Decimal. 


1 
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8) 1.0000 (. 125 Facit . 123 


EXAMPLE III. 

Reduce 53+ into a Decimal. 
721) 35-00000D (.048543 

2884 

6160 

5768 


3920 
3605 


323150 


2884 


2660 
2163 


—B — 


* — 


497 Remainder. 


In many Caſes, as in this Example, though you ſhould 
annex a thouſand Cyphers, yet your Decimal Fraction 
will not come up, but there will fill be a Remainder ; 
but if we bring it five or ſix Places after the Separatrix, 
it will be exact enough in moſt Caſes, and the Remainder 
may be thrown away as of no Value ; for if you ſuppoſe 

this was the Fraction of a Pound Sterling, this Decimal 
will be ſo near the Truth, as if a Pound were divided into 
a Million of Parts, it would not err from the Truth, ſo 

much as one of thoſe Parts, | 

Z ; And 
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And ſeeing I made uſe of 6 Cyphers in the Operation, 


and but 5 Figures in the Quotient, I added a Cypher to 
the Left-han before I made my Separa _ ; 


EXAMPLE IV. 
Reduce 9 Pence into a Decimal Fraction. 


Seeing 240 Pence make a Pound Sterling, 9 Pence 


is equal to 248, which reduce as before. 
240) 9.0000 (.0375 the Dec, of 9 /, 
720 | 


——— —— 


1800 


1680 8 


— — — 


1200 
1200 


— — 


OO 


EXAMPLE V. 
Reduce 11 Shillings into a Decimal. 
11 Sbill. is 15 20) 11.000 (55 to 11 Shill. 


100 
100 
100 


E 


py * 


But the Decimal anſwering any Number of Shillings 
may more quickly be found, by halving the Number ol 
Shillings given. | 


So for 11 Shill. Z of a 11 is 5, and x remains, x1 Shill: } 


to which ſuppoſe a Cypher annexed, makes ——— 
IO, whoſe Half is 5, as you ſee. 55 Dec 


So the Decimal ah | is .6z of 15 Shillings is 


| ſo of any other. 


'755 of one Shilling is 053 aA 


2 EA AA 


* 


 Reduftion in DE cIMALs. 17E 


EXAMPLE VI. 


What isthe Decimal of 7 Shillings and 6 Pence? 

The Decimal of 7 Shillings by the laſt, is. 35. 
Then 6 is 248, which reduced, is.025, to which ad- 
— ea N 35 =7 Shillings 
025 = 6 Pence. 


— — f 


| | 375 S Shillings and 6 Pence. 
But if you conſider this, the Decimal of any Number 


of Pence may be found by taking Parts of the Shilling, of 
which they conſiſt. 


So .o5 being the Decimal of 1 Shilling; 
L . O25 is the Decimal of 6 Pence. 
And 4 of the Decimal of 6 Pence, is the Decimal of 34, 
.025 is the Decimal of 6 Pence. 
_ $=.0125 is the Decimal of 3 Pence. 
The zd Part of the Decimal of 3 Pence, is the Decimal 
of a Penny, to wit .004166 — and the th Part of that, is 
the Decimal of a Farthing, to wit, .0010416. 
35 = 7 Shillings, 
025 = 6 Pence. 


$o the Dec. of 75. 7 4. f is 38125 . 00625 =14.% 


2 38125 ,. 74.5 
In the former Examples of Money, we have ſuppoſed 
the Integer to be a Pound Sterling; but if the Decimal of 
6 Pence were required, and the Integer to be a Shilling, 
then the Decimal would be 5 which if the Integer had 
been a Pound, would have been the Decimal of xo Shil- 
lings; whereby you may ſee the Decimal alters according 
as we take our Integer; fo if we account a Penny to be 
the Integer, the Decimal of 1 Farthing is .25 ; of 2 Far- 
things is .5 ; of 3 Farthings is. 75. 

nd you may ſee and take Notice, that theſe three laſt 
Decimal Fractions are general Fractions in any Caſe 5 
tor .25 is equal to 4 of any Thing .5 is equal to + of an 
Thing, . 75 is equal to 4 of any Thing, as of a Pound, 
dhilling, Penny, Yard, TO Ec. 

| 2 


For 
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For if a Pound Sterling be the Integer, .5 is 10 Shil- 
lings; if a Shilling be the Integer, .5 is 6 Pence; if a Pen- 
ny be the Integer,. 5 is 2 Farthings; if a Yard be the Inte- 
ger .5 is 3 Yard z and ſo of. any of the reſt, which being 
conſidered, may be of good Uſe to the Learner. 


EXAMPLE VII. 

Let it be required to find the Decimal anſwering 16 
Penny Weight, one Pound Tay being the Integer. Seeing 
there is 240 Penny- Weight in a Pound, 16 Penny-Weight 
is 248, which reduced by the Examples aforegoing, will 
be. o — And ſo infinitely. | 


240) 16.00000. (.0666 


1440 
—  — 


1600 
1440 


160 


EXAMPLE VIII. 


What is the Decimal of 11 Pen. Wt. 16 Grains? Bring 
11 Pen. Wt. 16 Grains into Grains, which are 280 Grains; 
then becauſe there is 5760 Grains in a Pound, 280 Grains 


will be 3338, or 383, but cutting off a ypher in each, 
which, reduced as before, will be. og386 11. 


» $760) 280.000000 (.048611 


23040 
—̃ 
| 49600 
vl | * 46080 12 
| 35200 
A 5 | 34560 
| | 6400 
' 5760 
6400 
5760 : 


| 
! 
i 8 ON E 1 A N. 
0 


Reduction in DE CI MAIS. 1573 


EXLIAPLE E. 


What is the Decimal of 3 Quarters and 14 Pounds, one 
Hundred, or 112 Pounds being the Integer? Auſwer . 87 5. 

The Decimal of + is, as was ſaid before, .75, and 14 
Pounds is 127, which reduced is .125. 


II2) 14.000 (.125 


112 


280 Add 125 


224 — 
Facit. 875 
560 
560 


OO 


So the Decimal of 2 Pints, one Gallon the Integer, will 
be. 25, 45 Minutes of an Hour is.) 5. 

Theſe Examples being underſtood and conſidered, are 
ſufficient to reduce any other Weights and Meaſures into 
Decimals; ſo we will conclude this Propaſition. 


| PAP H. 

To find the Value of any Decimal Fraction in the 
known Parts of the Integer, as of Coir, Neight, Meaſure; 
to perform which, obſerve the following Rule, 

K 

Multiply the Decimal given by the Number of Parts of 
the next inferior Denomination, cutting off as many Fi- 
gures from the Product as the Decimal given conſiſts of; 
the Remainder, it any, multiplied by the Parts of the 

next inferior Denomination, cutting off as before. Thus 
muſt you do ' till the Decimal given be brought into its 


leaſt Parts, the Parts ſigniſied by the Decimal, will be 
thrown over the Separatrix. * 


E X A M- 
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EXAMPLE I. 


What is the Value of .725 of a Pound Sterling? 
| 20 Shillings in a Pound. 


/ "es 


Shill. 14.500 
12 Pence in a Shill. 


— o_—_—_— 
1000 
500 


Pence 6.000 Facit 145. 6 4. 


FE EXAM®LE u. | 
What is the Value of .696875 of a Pound Sterling 7 
20 Shillings in a Pound. ̃ 


Shill. 13.937300 
12 Pence in a Shilling. 


1 1875000 


Facit 13 11 1 937500 
Pence 11.250000 | 
4 Farthings in a Penny. 
Farth. 2.000000 


What is . 72065 of a Pound Sterling? 
20 Shillings in a Pound. 


FT 


Shill. 14.41 300 | 
12 Pence in a Shilling. 


82600 
41400 


Pence FR 95600 
4 Farthiogs in a Penny. 


1—— 


Farthings 3.82400 remain leſs than a Farthing, and 
- fo not to be accounted of, 7 


Note, 
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Note, But the Value of any Decimal Fraction of a 
Pound Sterling may be more eaſily found; thus: For the 
firſt Figure after the — 1 — is a double Number of 
Shillings ; if the ſecond Figure be 5, or above, for the 5 
account one — more; then the 2d Figure, if under 
5, or the Exceſs, if above 5, added to the 3d, is ſo many 
Farthings, remembring to abate x from the Farthings, if 
the Sum be above 13, and 2 from the Farthings, if the 
Sum be above 40. 


EXAMPLE. : 
In the Decimal .76565, the firſt Figure 7 doubled, is 


14, which are Shillings; and becauſe the 2d Figure is 


above 5, ſubtract 5 from it, and account one Shilling 
more; and the 15 Farthings are 3 Pence and 3 Farthings : 
80 the Value of it is 15 Shillings and 3 Pence 3 Farthings ; 
as for the reſt of the Figures, they being but the Fraction 
of a Farthing, are inconfiderable in Practice. 

So the Value of. 6666 of a Pound will be 13 Shillings 


and 4 Pence. Of .2065 will be 4 Shillings and 3 half 


Pence ; and ſo of any other. 


EXAMPLE IV. | 
What is the Value of .625 of a Pound Z7oy Weight? 


12 


: L330 
Facit ) Oz. 625. 
10 Pen. Wr. | 


Ounces 7.500 
20 Penny Wer. in an Ounce. 


Penny Wet. 10.000 


ET ANN. 
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EXAMPLE V. 


What is the Value of. 6725 of a Hundred Weight? 
4 Quarters in a Hundred. 


—— 


Quarters 2.6900 
28 Pounds in a Quarter. 


. 


$5200 
I 3800 


Pounds 19. 3200 
16 Qunces in a Pound. 


— — 
19200 
3200 

. * — — 


Ounces 5.1200 Facit 24, 19 ,. 50x. 


And the Value of .6125 of a Yard, is 1 Foot and 10 
Inches. Of.725 of a Gallon, is almoſt 6 Pints. 

But leaſt theſe Ways of finding the Decimals of any 
Parts, as likewiſe the Value of any Decimal, ſhould ſeem 
tedious, we have annexed Tables of the moſt eminent 


known Parts of Money, Weight, Meaſure, &c. 
The Tables follow. 


Decimal 


+I 8 
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"Decimal Ta ABLES of Coin, 
Weight and Meaſure. 


TABLE I. 


TABLE II. 


CABLE 11, 


Engliſh Coin, one 
Pound the Integ, 


engliſh Coin, one 
Noble the Integer. 


Engliſh Coin, one 
Shell. long. Mea 


* „* — ts. 


* 


ſure, one Foot 
2 7 | 2 ee the Integer. 
5 | 3, 3645 Pence $ 
3 2 215175 Inches 92 Decim., 
1919519475 1 
18 2 8 41 45 101 833333 
171.857.358 3 9175 
16.86.3145 | 8] 666666 
1517161122. * 58 
14 7 (4 ＋¹ Pence | Decimals. AT. 3333 
365131 — 51.416666 
p «| , | 
Aer 10 tate 1er 
D 45 
e eee A 
eres; TOP EIT > hon 5 - + * | "00333 
Pence | Decimals. 4 ae 7 75 221 
127 if 4 Inche 
, 1245833 9 A. 565 — 
1015041 © 
9 2 3 0375 4 041666 
8 033333 025 1 | -020833 
7.029166 7 0125 + | .010416 
6l-028- — — —Ü— 2 0052083 
5 020833 Farth. I Decimals TABLE IV. 
4016666 — roy Weight, one 
4 2127 a 4 gr dh Pound the Integer. 
2. 08333 11 004125 Ounces the ſame 
re F 1.001 5625 as Pence in ih 
"++, 1.800781 laſt Table. 
N 5 1-00678175 2 5 Der. 
D n | '9 9 | 079166 | 
2 | .0020833 i 075 | 
11. 00 10416 | [7 1.070833 
| + +2005208 16866656 
Lesers. 15 [0625 


* 
' 


I” 


1 
| 
1 
| 


4 — 
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The reſt of the 


Troy Weight, 


| The reſt of the | 


000836 


Table. t Oz. the Integer. ' Table, 
= FF EET 
+ 058333 Penny-weight 2h, Pounds Decirals 
13.054166 ſame as Shilling. RT 
12405 uin the firſt Table E. 
| [:ir|.045833 " 17 
| 10.041666 Grai : > as 
4 rains | Pecimals. 3 5 
255 23 047916 4221196428 
eres, fs t ſoſarty 
0208 F 121% 11 
Jess s fee fieses 
31.0125 18 Iv 3 1d 1.460714 
2.008333 | [7] «151785 
11.004166 17 03546 161.4142857 
5 16 [+033333 15 | 133928 
Won" 7 15 [-03125 141.125 
Grains | Decimals.\14 -029166 (3 |.116071 
— 13 - O 12.107142 
23.003993 124025 11.098214 
22.003819 092916 10 [. 89 8e 
| 21.003645 {10 | «020833 9 | 080357 
20 |.003472 901875 $1.071428 
19 |-003298 $ j+016666 7 | .0625 
118 «003125 7 |-014583 6.053571 
17.002951 60125 5 2044643 
16.002778 | 5 010416 4 1035914. ; 
115 |-£02604 4 | 008333 3.026586 
114 002431 3 00625 2 0173857 ; 
[3 |.002257 z |.004166 I 1.008928 
12. 002083 I er p 2 © 
11 |.001910 | 3 
[10 [. 00 1736 CABLE, V. Pancrs]! Pecimali 
191001562 — „ 
8 [.001389 _ averdupoiz we. 16.005370 
171-9081215 [112 1b the Integ. 14. 07812 
16.001042 | — —[13T.oom254 
| 5 |.000868  |Quarter Eundreg[12 | .coeg6 * 
| 4 |-000694 Decimals, 11 006138 
3 000521 — PILES 108 | .005580 
2. 00347 3 [5 9 ooo 
11.600173 118 004464 
2 14.25 e 


ö 
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The reſt of the 


The reſt of the 


The reſt of the | 


Tal le. Table. Table. 
6.003348 10.039062 ecimals | Pints. 
51.002790 91.035156 * For 
41.002232 8 1.03125 _— 
31.001674 71.027343 2 3 
21.001116 19 023437 00 3906 2 
11.000558 51.019531 019531 
1 4141.015625 — — 
ar. Oz. IDecim. 3 11718 | ri BEE Vil 
| —1 21.007812 
3.000418 11.003906 . 
21.000279 —— Time ; One Year 
. I } «090139 TABLE Vi the Integer. 


Averdupoiz wi. 
1 16 the Integer. 


— 


— ne i. - 


Liquid Meaſure 
one Gallon ; dr) 


— 


Dunces | Decimals. 


1 


Meaſure one qr. 
the Integer. 


Months the ſam 
as Pence in the 
third Table. 


P 


9375 


875 
8125 
75 
6875 
625 
5625 


* 


* 
275 
375 


hints l Dec. | Buſh 
— — 


Days | Decimals 


.3125 
CY. 


5 
4 


1875 
125 


082 


3 
2 


o 
— 
n 


bs ad 


— 


Drams | Decimal: 


*# Y 


= 


08593 
054687 
0 50781 
046875 


15 
[4 
3 
12 


TY 


042968 | 


430 


1.3 


119 


2 22» RC 


082191 


079452 
076712 
073972 
071233 
068493 
065733 
063014 
060274 
057534 
95479 4 
8952055 
049315 
043836 
041096 
038358 
035616 
„032876 
030137 
027397 


9 


27 
26 
25 
24 
23 
22 
21 
20 


18 
17 
ts 
15 
14 
13 
12 
11 
to 


" „ 4 


_ 


7 |-875 7 
»61.75 65 
5162515 
21.25 2 
11.125 I 
Dr. Pts.1D.1Pecks 
3 | +09375 | 3 
21.0625 2 
1 03125 1 
TIN 
Decim. I qr. Peck, 
0234375 þ 3 
015625 2 | 
0078125 I 


= 4 


— 


Aaz 
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Neem 
Table. 1 able, Table. 
eee | $6929 *: "03 [01098 
9 1.024657 Minutes | Decim. * 9 A 
op . 015277 
81.011917 8 1 | 
1.610171 8 7 2I | ,OCT4583 
7 . ſ9 } «040972 0.013888 
61.016438 81.040277 | 
1 $$ ] C4027; 19|.013194 
5 | #91309 7 | +039583 18 . 0128 
* | 2 ts 038888 17 | .on180g 
ene eee | ic outs _ | 
| Ec L 5 0375 15] ,010416 | 
Abel 09 JF. 4] .009722 
1 _— $2 | 036111 131 | 
Time, One Day 81 1.03 5416 1 2 
the Integer. |5o 34722 11007638 
RRP 10; 10] ,006942 
Hours! Decimals. 48 033 333 9 8864 
eee 8.005555 
23958333 46 | 031944 71.004861 
221916666 45 | 03125 61. 004166 
21 | «$75 1+ 030555 151.9003472 
137% 1.028472 [2.001388 
17.706333 40.027777 11.000694 
16 | .66666 44 ©27083 2 — 9 — 
151.625 38.026388 IJFABLE VIII. 
144583333 37 | -025694 — — 
13 1.541666 361.025 | Cloth Meaſure. 
12 |-5 35|.024305 One lard the Int. 
111.4583 33 341.0236111 — — 
10416666 33.022916 Wartersſ Decimal, 
9175 32. 0 2222 ee 
81333322 (5.21527 E 
71.297666 30. 020833 1 
61.25 9 |.021138 1 
zs P51 ,019444 ails I Decimals. 
41.766666 70 875 — — 
3] .125 26 1.01 8055 31.2675 
21.083333 25.017361 2123 : 
* 1.0166 p 
— SSD lc! 


| Thy 
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The Uſe of the Tables, 
Concerning the Conſtruction of theſe Tables, we need 
to ſay nothing, that being ſufficiently ſhewn in the firſt 
nine Exam les of this Rule, but proceed to their Uſe 
in a Propoſition or two, and fo conclude this Rule. 


| PROP. I. 
To find the Decimal anſwering any Fractional Part of 


Coin, Weight, Meaſure, Sc. 

This is for the moſt part given by Inſpection, or at 
molt by a ſingle Addition of two or three Numbers. 

8 EXIMPLE I.. | 

What is the Decimal anſwering 17 Shill. x J. being 
the Integer? 5 
Seek in the firſt Table for 1) Shillings, in the Tablet 
of Shillings, and againſt it in the Column adjoining is 
85 z the Decimal required. So the Decimal of 5 Shillinge, 
one Noble _ 2 by the ſecond Table is found 
to be. 53; and the Necimal of 8, one Shilling being the 
Integer, by the third Table is .666666 ; which is like- 
wiſe the Decimal of 8 Inches, or $ Months, a Foot being 
the Integer in the one, and a Year in the other; likewiſe 


the Decimal of 2x Pounds by the fifth Table, will be 
18753 and ſo of any other. 


EXAMPLE I. 
What is the Decimal anſwering 75. 94. x4. a Pound 
Sterling being the Integer ? 2 
| | TJ Shillings is. 35 | 
By the Firſt Table Js Pence is 0375 þ 
| 1 1 Farthing is ,corogr j 


_— 


un 


The Decimal of 7 f. 9 f. 1 fl. is . 38854 


So the Decimal of 3 gr. 7 B. 8 0s. by the fifth Table 
will be found to be 81 96 6 uy 0 


For the Decimal of 3 Quarters is .75 
i | of / Pound is .o625 
of 8 Qunces is .004464 


ES 


of 3 g. ? I. 8 or. i 816 
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After the ſame manner the Dicimal of 3 5. 9 4. a Noble 
the Integer, by the ſecond Table, will be found to be 
5625 ; and ſo of any other. | 18 
The ſecond Table was added, becauſe fome may dif. 
like the firſt Table, in reſpe& ſome parts of Coin will no 
be exactly expreſſed in Decimals by it, and though in- 
finitely near the Truth, yet will neyer come up. 
Bur if you make a Noble the Integer, you may expreſs 
any Parts exactly by it, as may be ſeen by the Tahle itſelf, 


Any Decimal FraQtion of Coin, Weight, Meaſure, be- 
ing given, to find the Value thereof. 

hie is but the Converſe of the laſt Propoſition, and he 
that underſtands that, cannot be ignorant of this ; how- 
ever, take an Example ox two. : | 


Let .65 be the Decimal Fraftipn of a Pound Sterling, 
and let the Value thereof be required. — 87 
Seek in the firſt Table of Engliſh Coin for. 65, and in 

the Columnof Shillings over. againſt it I find 13 Shillings, 
the Value of the Decimal given; So .75 Parts of a Pound 
Sterling will be found to be 15 Shill. hut if the Integer 
had been a Hundred Weight, the Value thereof by the 
fifth Table will be found to be 4, or 3 Quarters. 

_ Likewiſe .049315, being the Decimal of a Year, by 
Table the 7th, will be found to be 18 Days. 5 


EXAMPEEM 
But ſometimes your Decimal given cannot be found at 
one time, then uſe the following Method. 
So if the Value of. 46725 ofa Pound Troy were required, 
Seek in the fourth Table, and becauſe of Foe the Oun- 
cesare notexprefled, becauſe they are the ſame. as Pence; 
in the third Table find the Gunces there, and the Penny- 


weight and Grains in the fourth Table, and the Value will Pc 
be te Pe 


ound to be 5 Ounces, 12 Penny-weight and 3 Grains, 


See the following Wor | 


S 


The Uſe of the (Tables. thr 


The Remain- Decimal given .46725 | 
der being leſs Neareſt 41666=5 Qunces. 
thap a Grain . 
een | Remair.der 05059 | 
ble, and ſo not Neareſt 05 =12 Pen. wt. 


22 


en notice of. a 3 
_ Remainder 00059 


Neareſt  .00052=23 Grains, 


: 7 
So if the Value of .75777 of a Hundred Weight were 
ſought, it would be found to be 3 qr, 3 4b. 1 oz. 2. 
See the Work. 
Decimal given 7777 


Neareſt leſs .75 3 Quarters. 


"hs 
Remainder .oz777. 


1 Neareſt leſs .02678= 3 Pound. 


Remainder .o0099 
Neareſt leſs .cco55=1 Ounce, 


Remainder” | .00044 1101 
Neareſt leſs .ooo4r= 3 Qr. Ounce. 


88 Z Neglect. 
1 And ſo of any other. - 
It remains only. we ſhould ſay . 5 0 of the third 
Table, and fo conclude. F 


This Table is of excellent Uſe, 8 only a Deci- 


mal Table of Pence, a Shilling being the Integer, but like- 
vwiſe of Inches, Months, Dozens, or any other Weight or 
Meaſure where the Integer is divided into 12 Parts: It wil! 


le wiſe give the Decimal of any Pence or Farthings, ſup- 
poſing a Pound Sterling were the Integer; for if to the De- 


cimal of any Number of Pence in the Table, you prepone a 
Cypher, and take 4 that Number, it ſhall be the Decimal 
of the ſame Number of Pence, a Pound being the Integer. 
S0 if the Decimal of 7 Pence were required, and a 
Pound the Integer, it would be found to be. C2 9166 
The Decimal of y Pence in the Table, 8 8 
6 * the Nr 8 8.333 
e ſame with a Cypher preponed is 058333; 
One half of the laſt 2 the Aofwer = 1. =7 4. 
| | And 


* 
* 


— —— —— —— —— —˙¾⁰ — ——— 
- - — 
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x 
. 


And that this is the Decimal of 7 4. may be proved by 

the firſt Table. | r 
The Uſe of this Table being ſo excellent, it ought by 

every Learner to be got by Heart, which is eaſy to do; by 


reading the Numbers as are expteſſed underneath, 125 


For 11 4. Read, Nine, One and all Sixes, 
10 — Eight and all Threes. 
9 —— Seven, Five. | 
8 — All Sixes. _ 1 
7 Fise, Eight, and all Threee. 
6 —— Five. 
5 —— Four, One, and all Sixes. 
4 — All Threes. © 
3 —— Two, Five. 
2 — One, and all Sixes. 


* 


x — Nought, Eight, and all Threes. 


= mn 4 


— 


Addition in DECIMALS. 


DDITION. of Decimals is not much different 
* 2 8 1 1 lat only your p take _ 

ro nits under Units in Integers enths under 

"EXAMPLE 1. 


Let it be required to add .7125 of a Pound D465 of 2 


Pound. _ e Sum is 1.1325 or 1 l. 25. J 4, 3 4. 74. 
Place your Numbers thus .7125 Not thus 7125 
<2 . 


— —jnwͥͤ— —— 


And the Sum will be 1.1325 820 Not . 7167 


Note, When you have added your Decimals together, 
ſo many muſt be cut off with a Daſh of your Pen, as that 
Decimal Number conſiſts of, which in your Example con- 
tains the moſt Places, the reſt, if any, are Integers; as 
may be ſeen in the Examples. 4 


* . 
I as 7 
SE $347 L 

* 


_ 
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7.612 
3.5 — 7 


Bum 14,7006 


5 8 
6:55 421.625 
46.1625 


| 1 
And the Sum of e 


e n a ne 
Bo the Sum of  .346 5 is 14. 00 


74˙8 
46 18.1 


124424712 
Will de 31597.535 5 7 


But it Numbers given to be added are not all of 
the ame Denomination, they muſt be brought into Frac- 
tions . like Denominations, as in the following Exam- 
is done. 8 

Let it be required to add . 25 of a Pound, and . 625 
of a Shilling, into one 8um. r 

Friſt, Find what Decimal. of a Pound . 62; will repre- 
ſent, which is eaſily done if you prepone a Cypher, and 
half the Number is the Decimal of a Pound. 
The Number with a Cypher preponed is . 062 3, + is 


03125 


Then L add 5.23! x £ Sic de ceteris. 


03125 
— © 


The Sum is 75623 
 Subtrattion in Decimalx. 


. Subrraftion in Decimals differs but little from Subrrac 
non in Integers, only in placing your Numbers you muſt, 
a in Addition, we Units under Units in Integers, and 
Tenths under Tenths in Decimal Parts; 


Bb EXAM: 


'\ 


184 S ubtrattion E Decimals F 
1 EXAMPLE. 
et it be required to ſubtraQ .617, from. 8 
are to be — thus: 210, ” 4125,whic 
' From $4125 
— Subt. 617 
a The Remainder 3 = res 
So it "EL * 25.7 5 
You Subtract 6.9845 
There will 7 TY 18.7655 


If che Decimal Parts in ether Number have fewer 
Places than the other, the Vacancy is to be ſupplied by 
annexing ſo many Cyphers as will make them equal, or 
ſuppoſfing them to * annexed. As here, 


Ty 918 5 


""Coph rs. ere 


From 436,4500 


ft Cypher Tape annexed. 
129.6925 we ble Number 


From 426. 45 
Sub. 129. 6925 


—— — — 


——— 


ne 5 
Keſt 296.75 "£5 The Remainder 2 296. 1575 
"7s. But if your Numbers given to be Subtrated are not of | 

the ſame Nenomination, you muſt, as in Addition, bring | 
them into one Denomination, asin the follow / Example 
Let it be required to Subtract 63125 . an Ounce 
Troy, from .c625 of a Pound Troy. 
Seeing one is the Decimal of an Qunce, and the other 
the Decimal of à Pound, bring them both into the Deci- | 
mal of a Pound, — 03125 the Decimal of an 
Ounce, by 12 the Ounces in a Pound, and it will give 


. 002604. g 
03125 24 Then From 625 SNELL £ 
en öh 4092604. . 


Tn v. gr. Abs any | 
Keſt 0598960 — 14 8 Wann 

Or you m la 8 both into the Deci = 72 * 

N wn .0625 the B21 of a "Pound, by | 

12 es in a Pound, which i is the Converſe of the | 


41) 


OS Q. % IH 2 


2 Fr — had 


© © 
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laſt, and it will give .7500 or. 75, both being the ſame. 


h 0625 - Then Pg 75 


12 Subt. . 03125 Ag 
+4 ' . Pau. gr. 
75⁰⁰ Reſt . 18752148 
And ſo of any other. | 


Multiplication in Decimal. 


1. Multiplication in Decimals, both in placing your 
Figures, and in the Work itſelf, differs nothing at all 
from Multiplication of Integers, only when your Work is 

r fniſhed, you muſt take Care that with aDaſh of your Pen 


— 


7 you make as many Places of Decimals in your Product, as 


r WF there were Places of Decimals, both in your 


| | Multiplier 
and Multiplicand ; but in caſe of want in rout Prod duct, 


annex Cyphers to the Left- hand. D e e 
. 2. In Multiplication of Decimals, it will be cbtwenient 
to make that Number jhe Multiplicand which contains 
moſt Places, though ſometimes it may be leſs in Quantity: 
And, Nore, That if both Terms to be multiplied, be De- 
cimals, the Product will be a Decimal z or if both be 
mixt, that is, if both Terms conſiſt both of Integers and 
Decimals, the Product will be mixt: but if one be mixt 
and the other a Decimal, the Product will ſometimes be 
mixt, ſometimes a Decimal. 
=P 6 2/77 IB ET 
Let it be required to multiply. 75 by. 425, the Product 
will be found ka be .31875. an 
| Mul. 425 Multiplicand. + 
By „ e Multipli᷑e. 


* 


— 


6 


1 
D F 3 L.3 3 0 » © + 3 
* A * % T 0 
5 7 + 4 4+; 1 : W ©. & 
-Factt 31 
- . 
- O — * \ 
l ; x" f ' R 4 
* 14 ” - * = & — 


CCC 
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e 
The length of a Board is ſeven. Foot . C15 Parts, 
The breadth of the Board is one Foot . 15 Parts. 
What is the Superficial Content ? | 
Facit 8.75725, or 8 Foot 2. 
Mul. 7.615 Multiplicand, 
By 1.5 Multiplier. 


mg 
7615 
7615 


an | 
-  Facis. 8.15925 the Product. 
Ex Aα E E I. 
Let it be required to multiply 2 Shill. 5 Pence by : 
Shill. 6 Pence, one Pound being ſuppoſed to be the Integer. 
The Decimalanſwering 2 5. 6 4. or z of a Pound is. 125 
Then 1 Mal. 125 Multiplicand, 


Vi che fame 125 Multiplier. | 
250 
N | 125 | 
3 8 — 4 44. CS 


 "Fatit.or5625 =00003 3 


| The ſame Queſtion 8 by Vulgar Fradtions, 


Mul. g of a 
By.::$ of a Pound, 
| — d. 4. 


Facit · qt of a pound 3 3 


The Value of zg of a Pound, by the 4th Note, in Re- 
duction of Vulgar Fractions, is ——. to 34. 34. as before, 
or if you reduce 7+ into a Decimal by Propofition the firſt, 
in Reduction of Decimals, the Decimal will be the ſame as 
in the former Work, which may be a Proof of the Queſtion. 

Think it not ſtrange that 25. 6 d. multiplied by 2 5. 6 4. 
produceth but 3 4. 3 . but you muſt underſtand — Fra- 

N 4 ions 


— — 
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dions multiplied together become leſs, in the ſame pro- 
portion as Integers by multiplying become greater. _ 

Some of our Preteriders to Art deny this, but for the 
Benefit of the Yourig Learner, and to ſtop the others 
Mouths, we ſhall give you a Demonſtration thereof by 
the firſt of the ſecond of Euclid. 

Any two Numbets being to be multiplied together, if 
you divide either or both into as many Parts as you pleaſe, 
if then you multiply thoſe Parts one by another, the Sum 
of thoſe Products will be equal to the Product of one 
Number multiplied by another. 

Let us divide the former Numbers, one into two Parts, 
and the other into three Parts. 

. Firſt, Let us divide one into 15. and 15. and 6 4. and 
the other into 2 5. and into 6 4. then multiply thoſe Parts 
one by another as followeth. 


— — — 


. 
— —— ——— — 
— — ——> ny 


= 
_ —  — 


Firſt, 6 4. by 6 4. or .oz5 by oa 5 is =2,000625 Y 
Secondly, 1 5. by 6 . or o5 by .025 is . 00125 
Thirdly, 1 5. by 6 d. or .o5 by .o25 is=.oor2g 8. 


ö 
| 


4 a 
8 
* 
I 
| 
| 
| 

1 
9 
1 

ab 


Fourthly, 6 4. by 28. or .025 by .1 is=.oo25 
Fifthly, 1 5. by 2 5. or .o5 by .1is ==.o005 
Sixthly, x 5. by 25. or .o5 by .1 is —.oog 


r.. to, 


Sum of the products 15623 


Which Product is the ſame as was found by the Multi- 
lication of the two Numbers before, which ſhews the 
ork to be right. ; 
But ſuppoſe the former Queſtion were propounded, 
and a Shilling to be the Integer, then the Work would 


— — —— — — — — — —ͤ— — — 
- _ — — — — — — — — — 


have won underneath, and the Product would be 6.25 
FL AS | 
5,5 . f Pk; 
2.5 
338 
| | 125 
hs 
8 Facit 6.25 


Thus you may ſee your Product will alter in Value, 
xcording as you alter your Integer. 


E X A MN. 
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q "BF X' FM © LE vv: 
Let it be required to multiply 12 25. 94. by 3 J. 65. 34. 
. 8 hs 
| Decimal anſwering 12 9 is 6375 "40 | 
And of 6 3 IS 3125 
Then Multiply 56371 
By +5 $3125 5 


at. 


281875 
I12750 - 
56375 
169125 
169125 
— 11 
The Product 18.67421875 18:13:53 4 


But ſeeing we have for the moſt part, but oceaſion for 
three or four Figures after the Separatrix, and ſometimes 
the Multiplications are tedious and long ; we will there- 
. fore give you a Rule how you may contract your Work, 
and yet ſecure what Places of Decimals you pleaſe. To 
do which, obſerve the following Method: 1 

Having ſet down your Multiplicand as uſual, ſet the 
Units Place of your Multiplier under that Figure in your 
Multiplicand which ſtands as far from Unity as the laſt 
Figure of your Product is deſired to ſtand, and write the 
reſt in the Inverſe Order, then multiply by your Multi- 
plier, as uſual; only, Note, That you need only begin iu 
your Multiplicand with that Figure that ſtands over te 
Figure you multiply by; having a reſpect to the Increaſe 
that would come from the following Figures of the Mul- 
ti plicand, placing every ſingle Product exactly even at the 
Right - hand, contrary to the common Way, and adding 
them as they ſtand, you muſt cut off ſo many Figures in 
your Produdt as was deſigned, which you may better un- 
derſtand by the Work of the following Example. 

See the laſt Queſtion wrought, and but; Figures cut off. 


Multi- 


Wd... 
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as 10177 Multiplicand 5.6375 
Multiplier Tranſverſe 5213.3 


— 


Here you may ſee the Work 1691 
contracted much, and the EY, 56 
Product to three Places as 11 
was before. e "13 er up | *. 
18.674 


80 if 123 were to be multiplied by . 125, as in the 
third ii beforegoing, and to have four Figures of 


Decimals after the Separatrix. 
Sn. Daß ioc Oy: 72 Bi! 
Sie the Work. 
Multiplicand 1125 
| Multiplier Inverſe 521. 
Here becauſe there was but 125 
three Places, I prepone a 25 
Cypher, and the Product 6 
to four Places is the ſame 3 
as before. i 0156==3 43 


When a Decimal Fraction or mixt Number is to be 
multiplied by an Unit with Cyphers (as 10, 100, 1000, 
Sc.) you need only to remove the Separatrix ſo many 
Places towards the Right-hand as there are Cyphers an- 
nexed to the Unit. So if. 1278 were to be multiplied, 


918 8 . 
100 TS 12. 

75 100 C The Product will be 58 
10000 1278, 


Diviſion in Decimals. 


Diviſion in Decimals differs nothing from Diviſion of 
Integers, either in Placing the Numbers, or in the Work 
itſelf: All the Difficulty being in diſcovering the true 
Value of the Quotient, which to do, obſerve the follow- 
ing Rule, which is but the Converſe of that in Multipli- 

cation, and is this that follows, As 


190 ies n Deter, 
As many Figures as are cut off in the Dividend, ſo many 
mult be cut off in the Diviſor and Quotient; or thus, 80 
many Figures muſt be cut off in the Quotient, as will 
make thoſe, cut off in the Diviſor, equal to thoſe in the 
Dictiem,* taking notice if there be not ſo many in the 
uotient, you muſt add Cyphets to the Left. hand. Nbre 
0, If your Dividend be an Integer, or have leſs cut off 
fan is in the Diviſor, it is convenſent you add Cyphers 
_to the Dividend, 'till they be equa] or more, then the 
Wark will be eaſy. 
dan n niFhe following: Examples will make. 4a (pla; 


* EXAMPLE I. 


Where the Dividend is a mixt Number, and bs Di. 


viſor an Int er. Divide 742.651 by 4r. 
= * ', See the Work. l. 5. 4. 


49) 782 $51, ni 2134 


-» 


41 ) 
4 B. 6; 33 o & (17 
332 927 0 ; 
32 2 
| . eee 
41 7 * EN 
— — J- il Y 1 
: 55 | {© 55 j 
| 47 FD 5 
f ——— s 
141 | 
* G4 Ude Fü 5. LOL H g 
The Quotiert eln e 
is idee 4A. 18 Remains. 
EXAMPLE U. 
Where both are mixt N er 
1 e, 
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| 25.635) 4672-505 (13; 
In this Example, becauſe there|,.... 
js alike cut off in both, the Quo- * 37 eds 
tient is an Integer. And with ad-|,r,,06 
ding of Cypbers, you muſt bring 205086 
jt as far after the Separatrix as 
you pleaſe, „ 115 58265 
| vi gage; li 
Fr 


Where both Nnmbers are Decimals, Divide. 75 by. e124. 

Seeing I cannot divide, I add Cyphers to the Dividend. 

to wit, two, and there will be alike cut off in both; then, 

as in the laſt Example, the Quotient will be an Integer, 
| See the Work. | 

- * ,0125) .y500 (69 


750 


— — 
— 


—— —_— 


ENS. o 
| Facit 60 in the Quotient, 

By which you may obſerve, That as Multiplication of 
Pradions decreaſeth their Value, ſo Diviſion of Fractions 
increaſes the Value contrary in both to the Nature of In- 
tegers. — K— 

This laſt Example is the ſame as if it were demanded 
to divide 15 Shill. by 3 Pence, the Quotient will be found 
to be 60 Pounds. The Proof is eaſy by Multiplication, 

For if we multiply 3 4. or .0125 by 60 J. the Quotient 
vill be .75 or 15 Sbill. as you may ſeg by the Work, 


20135 
9 


n 


29300 215 Shill, „ $421 
Buppoſing ſtill a Pound Sterling to be the Integer 


C6 FAA AN. 


bd 


194 Diviſion in Decimalt. 
EXAMPLE IV: 
| Where the Dividend i is an Integer, and the Diviſcr a 
Decimal, let it be required to divide 1425, by .6252. 
Here before Diviſion can be well made, it will be con- 
F r to add a competent Number of Cyphers. 
ou only require the Integral Part of the Quotient, 
add & o many Cyphers to the Dividend as there are Deci: 
mal Parts in your Diviſor, then your Quotient will be 
wholly ne, ; but if you require Decimal Parts, fo 
many Cyphers more ml Bf be added (beſides the Number 
to make them equal) as you, de6g0 to have Decimal 
Parts i in your Quotient. a 
Let us in this Queſtion have three Places of Decimals 
after the ans xx Part of the Quotient, which will be 


2279-370. 
See the Work. 
6252) 142.5.0000000 (2279.270 


ms A cd Occ a 


12504 _ 


> > 


17460 
. 
49560 
43764 
5% 
56268 
16920 
12104 
44160 1 
43764 fg I: 


; 960 . 


EXAM®P LE v. | 
Where the Dividend is a Ty ee the Diviſor at 
Integer, ** us ns 13975, by-43- 


Diviſion in Decimals. 155 
5 6d Inte | See the Work. 

When the Divifion was finiſhed, 43) .13975 (00325 
there. were but 3 Figures in m „ 


Quotient; and ſeeing there ſhoul 129 
be 5 cut off, I therefore annex two 
Iyphers to the Left-hand, as may 107 
Teen in the Example. 86 
| 2I5 
215 


—ByLB 


| — — | n 
And if 5.29125 were divided by 42.5 ; the Quotient 
would be .1245. _ | 
See the Work. 
42.5) 3.29125 (1243 
425 
1041 
350 
1912 
1 700 


2125 
2125 


—— 


0 


When any Decimal Fraction or mixt Number is to be 
divided by an Unit with any number of 2 annexed, 
itis but removing the Separatrix ſo many laces towards 
8 Left-hand, as there were Cyphers annexed ta the 

nit, | SET > 


So if 17.28 were given to be divided 


10 2 (1.7239 
3 100 Rn - 


1000 will be 01728 
. Tioooo .oo1 728 


By what goeth before, it may be obſerved, That if the 
Dividend be greater than 1 Diviſor, the Quotient lb 
CME TIER 0 2 either 


* 
o 


1956 Diviſion in Decimals. 
either be an Integer, or a mixt Number; but if the Divi- 
ſor be greater, the Quotient will be a Decimal.” 


Multiplication and Divifion in Decimals (as in Integers) 


interchangeably prove each other. | 


Multiplier, quotes the Multiplicand;z or by the Multipli- 
tand, quotes the Multiplier. 3 
0 Divifion, multiply the Quotient by the 

Diviſor, produceth the Dividend. | 

Before we leave Diviſion in Decimals, we will give the 
Learner the Reſolution of two excellent Problems, which 
will be of good Uſe. ASS 

The firſt is, having a Multiplicator, to find a Diviſor. 
Divide an Unit with Cyphers by the Multiplicator, the 


Quotient will be the Diviſor ſought. | 


EXAMPLE. 
What Diviſor is that, by which dividing 5315, ſhall 
pive a Quotient equal to the Product of the ſame Num- 
r, multiplied by 125? Facit .oos. 


| See the Work. 
125) 1.000 (008 
GL. 
| The PROOF 
73175 0008) 315. 000 (914395 
ot 4 
3 1 
14630/é edna 11 | 
7315 Is 1 
914375 | E a 
Lobtvib od dee . 
Here you may ſee the Product 30 
and Quotient are the ſame. * ö 
| — 
5 1 
, 40 
. a 


To prove Multiplication, divide the Product by the 


89 2 222 {kd kd p< 99 - 


l 
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The ſecond is, having a Diviſor, to find a Multiplicator. 
This is but the Converſe of the Amer z for i = di- 
vide Unity with Cyphers annexed by the given Diviſor, 
the Quotient will be the Multiplicator ſought. 
EXAMPLE. 

What Multiplicator is that by which multiplying 7315» 
ſhall give a Product equal to the Quotient of the ſame 
Number, divided by . oo8 ? Facit 125. 
| See the Work. 

.o08) I .000 (125 


The Proof is in the laſt, 
Golden Rule in Decimals. 


We ſhall not in this Place need to give you a Definition 
of the Rule of Three, that being ſufficiently done in Yul- 
gar Arithmetick. | 

For ſeeing the Rule of Three in Decimals is the ſame, 
both in the ating and working of the Sen, as in the 
Rule of Three before taught, reſpeCt being had to the 
Rules in Decimals aforegoing, which if wel] underſtood; 
any Queſtion of the Golden Rule, though conſiſting of 
never ſo croſs Fractional Parts, will receive its Reſolution 
as eaſily, as if the Queſtion were compoſed of Integers on- 
ly, which ſhall be made plain inthe following Examples. 


EXAMPLE I. 
If 5 Yards and Three Quarters of Cloth coſt 2 J. 1 25. 94. 
what will 140 Yards and a half öf the ſame Cloth coſt ? 
The Fractional Parts reduced to Decimals by the Rules 
aforegoing, and ſtated as taught in the Rule of Three in 
Vulgar Arithmetick, the Work will ſtand as follows. > 


Golden Rule in Decimals. 
; 14. . T1. 
If 7.75: 2.6375 :: ay 
4 | 140.3 

| 131875 
105500 
26375 


7:73) 370. 568) (47 813 
3100 


605 6 
5425 


— — 
6318 
— 6200 


1 
ww 


1187 EC: &:4 7. 
775 Anſw. 47: 16: 3:3 
4125 
3875 


= ki, 
LE S1 TON n. 
1 Cheſt of Sugar weighing 7 C. 2 qr. 14. coft 361. 
5 94. What will 2 C. 147. 21 ib. of the ſame Sugar 
? 

The Fractional Parts reduced into Decimals, and ſtated 

as before —_— the ; veg A OO as — 
If 1.656 36.6375 :: 2.4375 
2.4375 


183187) 


6 ; 
85 Anſw. 11 J. 145. 24. 14. 


246 5500 
h 
N "3049062 
Remainder 1455 


198 


H 
* 
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„„ E WM: 
A Grocer buys 24 Tuns 12 Hundred 2 Quarters 14 


Pounds and 12 Ounces of Tobacco, for 3698 Pounds 6 
Shillings and 4 Pence; What will one Ounce of this To- 
bacco colt ? bE40, 1 TEE T1 6.10 


The Queſtion reduced and ſtated, will ſtand thus as 


beneath. + 
1 FAS 
If 492.6316: 36 78.3166 :: 00558 
000558 


492.6316) 2.052500) (.00416 
The Work at large 18 neg- fs 


lected, only the Product Aer 1 4, the Ounce, ferè. 
and Quotient. | 


LES IV. 


If 16 Pioneers do make a Trench in one Month and 14 
Days, How many Pioneers will make the ſame Trench in 
12 Days? nf. 56 Pioneers; 28 Days to the Month. 
See the Work, © | | 

If I. 5:16 :: 42857 


* In my Product, becauſe Ie 
had but one Decimal Place, I 


1.5 annexed 4 Cyphers, to equal 


— — — 


80 
16 


4285 7) 24. o 0 (56 
214285 


257150 
257142 


8 


the Number of Decimal Places 
in my Diviſor, that ſo my 


Quotient might be an Integer. 


Note, This and the 2 next 
Queſtions, are done by the 
Reverſe Rule. 


If when Wheat is fold for 12 Shill. the Quarter, the 
Half-penny White-Loaf ought to weigh one Pound one 


Quace, and 12 Penny-Weight 3 What muſt the Half- 


penny 


Pa 


=. 2 XS — 
F 


ET — — —ͤ — — — — — —— 
— — 2 - — — —— —— 2 - - 2 
" 5 , * . N — * — 0 
4 y = . La at 
— 4 — — p = SECS 200 2 — — — — - — 22 + - en _ 
- >. th = — . — 
- LU = = a = 
».- o * = \ - 
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penn White-Loaf weigh, when Wheat is ſold for 1 Pound 
16 $hill. and 3 Pence the Quarter? Anſwer, The Hall. 
penny White-Loaf ought to weigh 4 Ounces and 10 Pen- 


ny-weight, . _ 
Ny-Welgnt 1 . J 
If .6: 1.1333 1: 1.8125 
— — 3 dw, 
1.8125) . 6 8000 (. 3751 24: 10 
. 
136250 
. 
83750 
90625 


ee 
| "QUEST. VI, . 
What length of a Board of 9 Inches broad will make 
ſquare Foot, when 14 times 12, or 144 Inches, make one 
Foot? Say, 1 I 8 3 uire 12 a length, what 
will 9 in breadth require? nſw. 16 Inches in length. 
N Tote ths Fork. b. 
= Wo i I 
Tf 12 :12::9 
e 
9) 144 (16 
9 
IEEE Fa 


54 


| 0 | | 
Double Golden Rule in Decimals. 


We ſhall here 5 you an Example or two in the 
Double Rule of Three in Decimals, or Rule of Plural 
Proportion, and ſa conclude this Rule. 


EET 3 
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32.00 QUESTION I. 

If three Laborers in two Months and twelve Days 
thraſh 221 Quarters three Buſhels and two Pecks of 
Corn, How much will nine Labourers thraſh in one 
Month, two Weeks and five Days ? 

Lab. Quar. Lab. 
Firſt ſay, If 3 thraſh 221.4375, what will 9 thraſh ? 
ar, 
Facit 664.3125 , | 

Say again, if 2.42857 Months thraſh 664.3125 Quar, 
what will 1.6785 y Months thraſh? Ficir 459.156 equal 
to 459 Quarters one Buſhel, and one Peck. 

LVU ES. u. 

Mr. Bridges in his Leu MPreatoria, page 22 2, bath the 
following Queſtion. a 5 

If 100 l. in 12 Months gain 8 J. what will 7390 l. 13 5. 
11 4. 3 J. gain in 9 Months? And further ſaith, the moſt 
methodical way of working this Queſtion will require a- 
bout 300 Figures mote than the Practical Way, he ſhews 
in the Work of the ſaid Queſtion, P. 188 of the ſaid Book, 
which we will examine. c 

Firſt, I fay, If z00 38 :: 7 399.699 


Mit 591.3 5552 =anc Yeaf's Gaia, 
Say again, If x2 : 591.25592 :: 9 
9 


$32 1.30328 


$3443-4419=443 J 85. 10 4. the Ang 
ut 30 Fightes beſides the Auſiver, tak- 


Here is but abo 
ing in the ſtating of the Queſtion, and all which we migh 
have contracted to much fewer ; and his Practital Way be- 
fore mentioned, hath above 60 Figutes beſides the Auſter, 
and how he will find a more th&thotical Way I know not: 
Mr. Bridges had noReaſon to undervalue DecimalAtith- 
m*tick ſo much, if he had notice thereof; It and the Loga- 


rithms being two of the moſt famous Inventions the pre- 
i eln 
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ceding Ages have been Maſters of; and if weuſc the PraQ;;. 
cal Way, it's convenient the Fractiona! Parts be reduced in. 
to Decimals, as in the annexed Operation is manifeſt. 
Firſt, I multiply by 8, | 7390.699 

cutting off 5 Fig. vis. 3 for * of 
- — I 2 N — ON 

of dividin 100 ; that | 591.25592 
done, I . alf for ſix e 
Months, and half of fix 295.6279 
Months for 3 Months, which | 147.8139 

two Numbers added, make | - Wn. 

443 1.85. 104. as before. | 443-4418 443 J. 85. 104 


SUEST, I. 


If 2 Angels be equal to 20 Shillings, and 15 Shill, 
equal to 3 Crowns, and 60 Crowns _ to 15 Pounds, 
and 13 Pounds equal to 12 Guineas : How many Angels 
will countervail 650 Guineas ? 


| S. Ang. S. 
Firſt, I ſay, If 20: 2 :: 15: Facit 1.5 Angels. 
Crow. Ang. Crow. | | 
Secondly, If A 53: aff Facit 30 Angels. 


Thirdly, If 15: 30 :: 13: Facit 26 Angels. 

uin. Ang. Guin. 

Laſtly, If 12: 26 :: 650 : Facit 1408. 333 Angels, | 
Hnſw. 1408.3 33 Ang. or, 1403 Ang. 3 Shill. and 4 Pence. 
The laſt Queſtion may be wrought by Diviſion only, 

by ping your Numbers as underneath. 


Here if you 
multip. the iſt, 
3d, 5th, th, and THUS, 
oth for aDivi-| ff 2 Angel equal 20 Shillings, 


dend; and the And 15 Shillings equal 3 Crowns, 
2d,4th,6 th, and And 60 Crowns Kue 15 Pounds, 
8th for a Divi- And 13 Poumds equal 12 Guinea,, 
— 3 What will 6 e equal? 

en $ the 777- z 

ſirer, which you Anſwer, 1408 * $ Fo 
may try at 
your Leiſure. | 
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In this Queſtion is was required to know, how many of 
the firſt would equal ſuch a Number of the laſt, and 
by ſome 1s called the Compound Rule Deſcending : Bur 
if it had been required to know, how many of the laſt 

would countervail ſuch a Number of the fart; then, in 
this Queſtion you muſt have multiplied the 2d, 4th, 6th, 
8h, and gth, tor a Dividend, and the Product of the 1ſt, 
za, 5th, and 9th, would have been Diviſor ; and this is 
commonly called the Compound Rule Aſcending. 


| 2E ST. IV. 

There is a Ciſtern hath three Cocks, the firſt will emp- 
ty the Ciſtern in a Quarter of an Hour; the ſecond in 
half an Hour, the third in three quarters of an Hour, in 
what time will all the three Cocks empty this Ciftern ? 


3 H. C. H. 
Firſt, If . 25: 1: : 1: Facit 4 Ciſterns. 
2dly, If .5: 1: : I: Facit 2 Ciſterns. 
zdly, If 75: 1: : 1: Facit 1.333 Ciſterns. 


. 


* 


— 
— 


7-333 
F H. 4 | 
Then ſay, If 7.333: 


— 


7.333) 1.0000 (13635 equal to 8 Minutes 
; and 11 Seconds, fere, 


1333 


21999 a 
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DUES SV. \ | 
A Conduit hath a Cock, which running into a Ciſtern, 
will fill it in 10 Minutes, or & of an Hour: This Ciſtern 
hath 3 Cocks, one before, and one on each fide ; that be- 
fore will empty the Ciftern in an Hour, that on the right 
ſide in + an Hour, that on the left in 4 of an Hour; in 
what time will this Ciſtern be filled, all running? 


H. C. H. 0. 
Firſt ſay, If. 1666: 1 :: 1: Fucit the filling Cock. 
Secondly, It x :1:: 1: Hacit i the emptying Cock. 
Thirdly, It. 5 : 1: : 1: Hacigi. 33 3zemptyingCock. 
Fourthly, If „ 1 :: 1: Facit 2 emptying Cock. 
Filling Ciſtern = 6 
Empt. Ciſtern = 4.333 


Difference 1,666 
| e 
Then ſay, If 1,666 : 1 :: 1: Facit .6 Hours, or 36 
Minutes the Anſwer. - | 


Y E F. VI. 

A Cock of a Conduit runneth into a Ciſtern, and filleth 
It in 5 Hours; this Ciſtern hath a Cock that will empt 
it in 12 Hours. In what time will the Ciſtern be led, 
if. both run at once? 
Firſt, 1 ſay, If 5 Hours fill one Ciſtern, what will one 
Hour fill? Facit . 2 of a Ciſterg. 

Say again, If 12 Hours empty one Ciſtern, what will 
one Hout empty? Facit. o83 33 ob a Ciſtern. 


From .2 the filling Cock. 
Sub, .0833 the exqptying Cock. 


— 


Dif. .1166 


Then ſay, If .1166 of a Ciſtern require one Hour, 
what will one Ciſtern require? Facit 8.5645, or 8 Hours, 
33 Minutes and 32 Seconds, the Anſwer, 


RUEST. 
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9UEST. VI. 


If Wine worth 15 J. 12 5. 9 4. be ſufficient for the Or- 
dinary of oo Men, when it is worth 25 J. 15 5. per Tun; 
how many Men will 3 Pounds worth ſatisfy, when Wine 
is worth 50 J. per Tun? 

J. Men, J. Men. 
Firſt ſay, If 15.6375 : 100: : 3: Facit 19.184 
Say again, If 25475 , per Tun ſuffice 19.184, what 
number of Men will 50 J. per Tun require ? Facit 10 Men, 
fere, 


Rule of Practice in Decimals. 


Ltho! we have treated before of the Rule of Practice, 
yet becauſe many times your Queſtion may conſiſt 
of Integers, and Fractional Parts, and ſeeing many times 
Queſtions may be more eaſily wrought, by reducing the 
Parts into Decimals, whereby the Operation will be the 
ſame as in Integers; we thought fit to give the Learner 
a touch th no one having done it before. 
Firſt, If at any time your Queſtion conſiſts of the Ali- 
quot Parts of two Shillings, your- Queſtion may be 
wrought at one Operation, without reducing the Anſwer 
into Pounds; for 2 Shillings being the Decimal Part of a 
Pound, the Anſwer at 2 Shillings is found by Inſpection, 
by ſeparating the laſt Figure towards the Right-Hand 
from the reſt, for a Decimal Fraction ; the reſt is Pounds. 


EXAMPLES. © 


(I.) (2.9 
At 6,5. the Yard, what] At 8 4. the Tard, what 
will 64.3 Yards coſt? will 144 Yards coſt ? 
Anſw. J. 19: 5: 94. Anſ. at 2 5. is 14.4. 
3 for 8 4. is 4.8 or 41. 165. 
| Anſwer 4 1. 16 5. 


Adore 


| (3.) 
At 44. the Yard, what 
will 144 Yards colt ? 
E235 
8 part is 2.4 
N gy + 2 J. 8s. 
And if your 


8 part is 


14.4 | 
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More EXAMPLES. 


(4) | 

At 3 4. the Yard, what 

will 145 Yards coſt ? 
A +9 

1.8125 

Anſwer 1 J. 165. 3 4. 


Queſtion conſiſt not of Aliquot Parts of 2 


Shillings, you may eaſily divide it into Aliquot Parts, as 


in the Examples following. 


1 
At 94. the Yard, what 


will 724 Yards coſt ? | 


75 Yards is 72.4 
2 for G 4. is 18.1 
2 of 64. for 34. is 9.05 

4 Sum 27.15 


Anſwer 27 l. 35. 


60 
At 16 4. the Yard, what 
will 721 Yards colt ? 


Ts 18 72.1 
3 for 8 4. is 24.0333 
the ſame 24.0333 


Sum 48.0666 
Anſwer 486. 15. 4 4. 


8 And ſo of any other. 
Now ſeeing half the number of Shillings is the Decimal 


thereof; any Queſtion ef Practice, conſiſting of any num- 
ber of Shillings, may be anſwered by an ealy Multiplica- 
tion, and the Anſwer given in Pounds, and Parts of a 
Pound; the Value of which Fraction, by the compendious 
Method of Valuing a Fraction of a Pound Sterling, taught 
in Reduction aforegoing, may be known by Inſpection. 


EXAMPLES. 


(2.) 
At 155. the Yard, what 
will 65 Yards coſt ? 


| * 
At 12 5. the Yard, what 
will 72 Yards coſt? | 


Mule. 72 Mult. 65 
ay ' <6 By 75 
Prod. 43.2 | 32 
Anſwer 43 J. 45. | 45 N 
| N | 
aſwer 48 J. 15 5. 
(3.) At 
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"F (3.9 


a : | n 
At J. 135. 94. the Yard, At 145. 84. the Tard, what 
„nat will 48 Yards coſt? |will 144 Yards coſt ? 

For one Pound is 48 J. Mult. 144 

Prod. by. 65 for 135. is 31.2 By 7 

: of 4.8 for 6 4. is 1. 2 1788 

1 of that for 2 4. is 6 4.8 4 of 14.4 for 8 4. 


Anſwer 81 J. o 5. Pr. 105.6 Anfew. 105 J. 125. 


But if at any time, as often it will happen that your 
given Number hath a Fraction annexed, ſuch Fraction 
is to be reduced into a Decimal: So will the Operation 
be as eaſy and facil, as if it conſiſted of Integers only. 


Ex AM E E. 3 
I. At 84. the Yard, what will 672 + Yards coſt? 


/ 


Your Number after Reduction ſtands thus, 672.6 
645: 75 for 2 Shillings is 65.26 
+ of 2 Shillings for 8 4. is 22.42 


Anſwer is 22 J. 858. 4 4. 3 4. 18 or + 


Il. At 35.6 4. the Groſs, what will 25+ Groſs coſt ? 
Your Number after Reduction ſtands thus, 25.75 Groſs. 
Mult, by the Decimal of 35. 6 4. to wit, .175 


—— 


Auſ ever. 4 J. 10 5. 14." 4.50625 


Take a Queſtion or two in Averdupoize Weight. 


At 5 J. 15 S. 54.5% the Hundred, what will 218 C. 347. 
and 24 45. coſt ? 


See 


20B mmm 


See the Work at 
The Wei gh reduced ſtands thus, 218.904 
Multiply by . , 
197067852 
43792856 
.See Kerſey aßen Wingate, 43792856 
Page 332. 175191424 
153274996 
| 109482140 
AHaſcw. 1266 l. 25. 34. 3 4. 1266. 1 149666012 


- Jere. 

TheWork by GontraQtion i in Multiplication of Decimals. 
Multiplicand 218.964 

Multiplicgtor In verſe 92287.5 


Aafever 1266 J. 2 5. 3 4. 34. fere 


as before. 
29 ES T. It: 
At 17. 15 5. 5 4. à the Hundred, what will 57 C. 4: 


177. 11 0z. coſt ? 
The ane 5 7.6 5 79 
Multi plicator In erſe 78178. 1 


1094821 
153275 
17517 

43 
44 
19 
1266.114 


576975 
46 1263 
40360 
577 
461 

40 


Auer 107 J. 184 6 4. 4 107.9280 


| Take ; 
| | 1 x 


) : 
> 4 
) 

E 
1 
A 
0 

8 
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Take a Queſtion or two in Lead Night. 


| ack. SU B8T. I 
At 9 J. 17 f. 5 4. the Fodder of Lead, what will 17 
Fodder, 14 Hundred, 1 Quarter, and 17 Pound coſt? 19 
Hundred and half, one Fodder. An | 
The Multiplicand 1.73853 


Multiplicator Inverſe 3808.9 


See Spie dell': Arithmetical nd 
Extrattion, Page 95.and 9s, 12416 
ere you may fim the Work 142 
of this Queſſ ion, whereby you x 
may ſee the Facility of this 4 4 
Operation from that. | 175.094T 

2—ͤ— gy 


Anſwer, 175 l. 14. 104, 1 + 


But leſt the Learner ſhould ſtumble in reducing theſo 
ſorts of Weights into Decimals, and ſeeing they are uſeful 
Operations, I thought it convenient, for the Learner's 
Advantage, to annex a Decimal Table for that purpoſe z 
and it is as followeth. 


E e A TAs. 
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* 


Lead eighi in 
Decimals, one 
Fodder the In- * — 
— 11 == 
20 ].00915 
Hund. 1 Decimal, 115 | 9% 80998 
6 18. 0082417 
bh £76348 17 [0077838 
1181.923076 ade Ne bn 97 
1741.871794 151.0968681 
16.820512 14 þ-0084105 
I5 |.769230 od ed 
14 717948 12 00 54947 
13.666666 1 
12.615384 Nen 
117564102 9-004 1208 
10 . 512820 $1-0036630 
9461538 710032051 
8.410256 6 £0937472 
7 |-358974 1 
| 6 |-307692 873530 
5256410 | 3 j-0013736 
4. | -205128 u e 
463846 11. 0004578 
2.102564 ö 
1 | 051282 8 x 
1 unces l Decimals, 
Quarter Hundred ES x 
Decimals. 15 | .0004292 
„ 14 | COLNE 
31.038461 131.0003720 
2.025641 ed Et. 
11.012820 11 | 0003148 
101.0002861 
Pounds | Decimals. 4 dos 4 
E 3 81. 0002289 
27 0123626 / O'S 
26 | ,0119947 5 gd fe 
25 | .01144069 4 | 0001144 
24 | -0109890 3 . ooocs 58 
231.0105311 2. oo 4 
| 22 | 0100732 I 3 
1 -0000286 


- 

1 
— #-. — 
0 a. ts 4 


Pounds 5 IDecimals, 12 Ox. 1 Decim, 


A TABLE of Lead-Weight| 


r 


— 
— 


3 | .00002 14 
2 1. ooo 143 
1 | «-0000d71 


— 
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BUEST. 1. . 
At 9 J. 115. * + the Fodder, what will 18 Fodder, 

13 Hundred, 3 Quarters, re Pound, 13 Ovinees coſt ? 
The Weight reduced by 5 oregoing Table, is 18.7133 
Multiplicator laverſe 526 55-9 


1684197 
93567 
9357 
1122 


3 . | 37 
Anſwer 178 J. 16 5. 7 4, fere. n 
— | Product 178, 178.8:89 


Al of Pn of che fo ing Abe r. 
Mul has, The fa in he forego and Que by the Pr 
Way af { Atiquas Parts efore taught, the — 1 0 — 
is That in th e, and the like particular Queſtions, the 
practical Way is, more intricate, tedious, and: requires 
more Fig ures than the Method hete uſed; , as may be ob- 
ſerved, 1 mo Reader Kauf Mr. Spiedell 8 4 
Exrralticn, 5 ag. 95, 9 97, in the Practical Way of 


the ſaid Queſtions. by 
Here follows a Quettion or — in Exchange, and ſo 
EST... 


we will conclude this 
A Merchant hath ate a ill ir Exchange "EP 
Pieces, at ) Shill. 9 4 Pence per jece, what Sterling 115 
vey will they amount to? Anſw. 23 1 J. 16 8. 8 d. 3 4.2 1. 


The Work. 
15 F n 2 
J fe : Shillings i 148. 7 


.. T5 for 2 Shillings is 

Tk: of 5 Jhill. for 4. is 
2 of 64. _ 34. is 

E of 3 4. for 34. is 
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LY ES ll. 


One hath changed 759 double Piſtolets at 11 f. 8 4. 
Fe Piece, what will they come to? er 444. 65. 
7 4. f. * 

g Given Number 759. 


4 for 10 Shillings 379. 5 
18 of 105. forts. 37.95 

2 of 15. for 6 4. 18.975 

4 of 64. for 2 4. 6.325 

+ of 24. for 2 7 l 


n 


e 


The Sum "4ad. 33129 


Heteunte let us annex a compendious Method of Buy- 
12 or Selling by by the Hundred Neat, or Hundred Aver. 
. Hupoiſe as oft as your Queſtion is but of a mall Price. 

For the Little, or true Hundred, for as many Farthings 
as the Pound coſts, account twiee ſo many Shillings, and 
1 ſo many pence. 

For the great Hundred, or 112 Pound, as many Far- 
thidgs as the Pound coſts, twice ſo many Shillings, and 
"once ſo many C Groats the Hundred Groſs will col. 


EXAMPLE in bub. i 
I. At 3 4. ; the Pound what will 00 Pod colt ? 


| ho > & A, 

3 4. 4 is 14 Farth. twice ſo may Shill. are 28, or 1 8 0 

" Ouet ſo many Pence are ide l 

Alleen iu % 3 Sum 1 9 2 

I.. At 24, N 4. ths" Pound, what will the Hundred 

Averatipoife, or 112 Pound, colt 7 7 461 | N 
8 

. a 2100 Farth. twice ſs. many Shillings are o 18 0 
Once Alen Groats is % © 93 0 


gfe 1 ol 0 
1 * | | — — 
1 


ES HA > © 
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I ſhall in this Place annex one Queſtion, to make the 
Learner a good Husband, it poſſible. | | 

The Queſtion js, That if one ſquare Yard of Land coſt 
a Penny, What will buy an Acre, 160 Perches being an 
Acre, and ) Yards 4 Perch ? | 


Yards in a Perch 7 IPerches in an Acre 160 
Multi p. by itſelf 7 Square Yards in a Perch 49 
Product 490 1440 
Sqr. Yds. in a Perch. 640 
"of Yards in an Acre 7840 | 
At 1 4. the Yard, what will 7840 Yard coſtꝰ? 
Fuacit 32 J. 13 5. 10 


And the yearly Rent which 32 J. 13 5. 44. will purchaſe 
at 6 per Cent. Compound Intereſt, or the Annual Rent of 
an Acre, will, by the Rules in Compound Intereſt follow- 
ing, be found to be 1.96 J. or 1 J. 19 5. 2 4. 1 9. 18, very 
near 40 Shillings, _ * 

Whereby it is evident, That he that oct one Penny, 
ſpends or makes away a ſquare Yard of as good Land as 
moſt in Zngland, from him and his Heirs for ever. 

And it is a Queſtion whether England be worth 20 
Shillings an Acte annually, taking one Acre with ano- 
ther. How much good Land we make away, it is eaſy 
to! e Dan Benz e beiin 41 
; Aal he that ſpends a Penny a Day, ſpends one Pound, 
one half Pound, one Groat, and one Penny; and ſo by 
Conſequence, two Pence a Day, will be two Pound, two 
half Pound, two Groats, and two Pence; and three Pence 
three Pound, three half Pound, three Groats, and three 
Pence, £90. per Lear. Fei 01 bus 
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Extraction of the Square Noot. 
A Square Number is that which is contained under 
two equal Numbers, or which is equally equal. 
So 4 is a ſquare Number, contained under 2 equal 
Numbers; to wit, 2 and 23 for two times 2 js 4: And 
the ſquare Number .9 is contained under 3 and 31 for ; 
2 3 makes 9; and of the reſt as in the following 
able. en 
A Table of Squares, with their Gehitive equal Num- 
bers, as far as the firſt 9 Digits. 


— — — — — . 
Equal Numbers \ - > Squares 
I — into— 1 — 17 
2 — into — 2 — "7 ths ah 
| _=_ 17 N 11. 
a. Anat at 16 | 
3 into — 5 — 1. 25 
4 6 — into — 6 — is 
—— 11 — —̃ u——4— — — 11 | 
reer — 18 49 
18 — into — 8 —is| 64 
rr 


. e 


8 the {aid Table. 89 
Hexe 4 is the Root, call. 
and 16 is the Square, called the ſecond Power.. 

Of Numbers to be extracted, are three Sorts. 

Firſt, Single. 

Seconaly, Com pound. 

Thirdly, Irrational. 


te) 007 


Single are ſuch Squares as are compoſed, or made up | 
gits; of which ſort are thoſe in the | 


4 
Com- 
4 


.of aby of the 9 Di 


a ioregoing Table. 


And when it is required to extract the ſquare Root of 
any. given Number, we have nothing to do but to find 
that equal Number of which it is compoſed :. So if the 
Root of 16 were tequired, it would be to be 4, 4s 


ad by ſorne the firſt Power, 


My oy 3 
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Compound are all ſuch Squares that are compoſed of 
more Figures than one, as 100, whoſe Root is 10; 121, 
whoſe Root is 11 ; or 144, whoſe Root is 12, Sc. 
Irrational are all ſuch Squares, whoſe Roots cannot be 
diſcovered by Art exactly, neither in whole Numbers or 
Fraftions, but ſomething will till remain, there being no 
Proportion yet found betwixt an irrational Number and 
its oot ; ſuch Numbers are 3.7 . 19.74. 156. 751, 
Sc. 

The Extraction of the ſquare Root is not much unlike 
Diviſion ; only there our Diviſor is fix'd, here we are to 
ſeek a new one for each 23 | 

The Root of any fingle ſquare Number is found by In- 
ſpection, as in the foregoing Table may be ſeen. 

But if it be a Compound ſquare Number, it muſt be 

repared by pointing thus : Make a Point under your 
Unit's place, and omitting one, point every other Figure. 
And as many Points as your Number contains, ſo many 
Figures will your Root conſiſt of. ag 
Then proceed by the following Directions. 


A Rule to be got by Heart. 


The Root of your firſt Period you 
Muſt place in Dore, if you work true: 
Whoſe Square from your ſaid Period then 
You muſt ſubduct; and to th* Remain, 
Another Period being brought, 

You muſt divide as here is taught, 

By the double of your Quote, but ſee 

Your Unit's Place you 46 leave free; 

Which Place will be ſupply d by th* Square 
Of your next quated Figure there. : 
Next multiply, ſubduct, and then 
Repeat your Work unto the End; 
And if your Number be irrational, 
Au Pairs of Cyphers for a Decimal 


| 
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„ 100) BRA M Þ Loos dt 2114s: 1 a 
Let it be required to find the Square Root of 451584. 
Having pointed it as in the Work, The Weth, U 
ſews the Root will have 3 Places. 451584 (6 is 
I. Seek the greateſt Root of your tt 
firſt Period 45, which by your Table 36 
you will find to be 6, which place in — 


your Quotient, and the Square thereof 9 | 
under 45, 2 firſt Period ſubtr. 36 5 i 
from 45, reſt 9. This is your firſt Work, 45 1584 (6 


and is vo more to be repeated. 
2. To the Remainder bring down 36 
our next Period 15, makes 915 for a 


Dividend, or as ſome call it a Reſol- ©) 913 : 
vend, as you may ſee in the Work, © © i 


3. Double your Quote 6, makes 12 451584 (6y eq 
for a Diviſor, then ſeek how oft 12 in 
91, or how oft 1 in 9 (reſerving the 36 T 
Unit's place for the Square of my — 
ſought Figure) which I find to be 7, '127)945 
which I place in my Quotient; and to 889 
ſave trouble of Addition, to the right ———. 
Hand of my Diviſor as a part thereof, 
making it 127 ; then an 127 
by 7, the Prod. I place under my Di- 
vidend, or Reſolvend, as you ſe. 
This Work is every time to be re- 
peated. . 1 


4. Subtract 889 from 915, reit 26, £158 6 
to which I bring down my third and * . Hh 
laſt Period 84; then ſhall | have 2684 36 
for a new Dividend, o 1 Reſolvend, asxb—Q& 
you may ſee in the Work itſelf. 1270915 

* wes apt; 889 
92684 
5. Double 


1 


is the ſame, how oft 


I in 2, 


how 


ich 


Extraction of the Square Root. 217 


5, Double your Quotient 67, facit 
1:4 for a new Diviſor; then I ask 
oft 134 in 268, (fill reſerving 
Unit's place in the Dividend) or, whic 


451584 (672 
1 


— 


1279915 


889 


1342) 2684 


2684 


— —— 


9 


Anſw. 2 times, which I place in my Quotient, and 
likewiſe on the right Hand of my Diviſor, making it 
1342; then multiplying 1342 by 7, the Product, to wit, 
2684 I place under my Dividend, and ſeeing they are 


equal, and that nothin 
a Square rational Num 


To prove your Work, — 672 =Root 


remains, I find my Number was 
r, and the Root is 672. .. hy 


8 


7.073 -- 
— 134.4 
| 4704 
1 
451584 S given Number. 
Aſter the like mannner the Square Root of 2985984 
would be found to be 1728. 2 | | 

But if your Number to be extracted, have a Remainder, 


then you may know it is irrational, and the Root cannot 


be got exact: Although by addin 


come as near the 'Tr 


as you pleaſe. 


EXAM®LE. 


Let it be required to extract the 
i60, or, which is the ſame, to find the Length of one 


vide of a Square Acre. 


Bf 


En ou wy: 


Square Root of 


Having 
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Haying pointed my Number, and See the Work, 
wrought as before, I find 12 for my 160) t 2.64911 

neareſt Root, and 16 to remain; to 

which adding two Cyphers, 1 find 1 

my next Figure to be 6, which I — 

cut off from the reſt, as part of a De- 22) 060 

cimal Fraction, which by continual- 44 

ly adding pairs of Cyphers to each — 
Remainder, I increaſe to 5 places, 246) 160 
which is exact enough, not wanting 1476 

2 Parts, if Unity were divided into 
a hundred thouſand Parts; for if I 252401 2400 


ſquare 12.6491, it will produce 10096 
159.9999837921. 
Thus the Square Root of any 2529)230400 
mixt Number may be found, the 227601 
fraftional Part firſt reduced into even g r 
Places of Decimals, or ſupply'd, if 2529 192 79900 
need be; ſo 4 the Square Root of 252981 
174 were required to 3 places of De- | 
cimale, the Work a duld ſtand as ©? wand ered wo 
here, and the Square Root would dana 
be 4.183. | en 62079 | 
_ See the Work. 
17. 500. 183 
16 
8197130 
81 
828)690⁰0 
6624 
C — : 
836 3) 7600 = 
2.5089 | 5 
2511 | 


9 
1 

. 
1 

y 


2 
[ 
) | 


other, 
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The Square Root of a vulgar Fraction, that is commen- 
ſurable to its Root, may eaſily be found, by extractin 
the Square Root of the Numerator for the Numerator of 
the Root, and likewiſe the Square Root of the Denomi- 
nator, for the Denominator of the ſaid Root, which Frac- 
tion is the Root ſought. So if the Square Root of 23, 
were required; it would be found to be +, for the Square, 
Root of 9 is 3, of 49 is 7, equal to+: and ſo of any other. 

After this manner may the Square Root of a mixt 
N ave, which is commenſurable to its Root, be eaſily 
found. | W oy: 

But if your Fraction be incommenſurable to its Root, 
then the beſt way will be to reduce it into a Decimal, 
and extract the Root as before taught. e 

So if the Square Root of x4 were required unto 4 places 
of Decimals, it would be. 1936, as you ſe in the Work. 
3: Bs is equal to. 0375 


then 0375 0 1936 


x 
' 29) 275 
| 261 
383)1400 

1149 


3866025 100 
23196 


I gogAnd ſo farther if you pleaſe. 


But if you have it to fall in ſome Operation, you may 
prefix its radical Sign before it thus, / 38; and ſo of any 


In the laſt place I will ſhow how to find the Square 
Root of an irrational Number nearly, without the naß 
of De cimals, being a uſefu] Notion for ſuch as underſtand. 
not thoſe Fractions: And it is thus. 

After you have found the integral Part of your Root to 
its Quadruple, add Unity for the Denominator of the 
fractional Part, and che Neude doubled is Numera- 

5 | 2 tor : 
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tor : $0 the Root of 160 in this Method will be 124%; 
and thus of any other. N 


Extraction of the Cube Root. 
le. A N umber is that which is ed under 2 


„ 
* 


equal Numbers, or which is equally equal. 
is a Cube Number, contained under 3 equal Num- 
bers, to wit, 2.2 and 2, for two times 2 is 4, and 2 times 
4 is 8 ; and the Cube Number 27, is contained under 3.3 
and 3, for 3 times 3 is 9, and 3 times 9 is 27; and of the 
reſt as in the following Table. FIG | 


A T a Br. x of Cubes, with their Genitive equal Num- 


bers as far as the 9 Digits. 
| Equal Numbers, | Cubes.| 


I — into 1 —— into 1 — 1is— 1 
E — into 2 ——into2 — is ——| 8 
3—— into 3 — into 3 — is ——| 27 


a — into — into 4— is — 64 
5 —— into 5 —i—;-85; 
6 —— into 6 into 6 — is— ] 216 


1— into ) — into 7 — is— 343 
8 — into 8 — into 8 — is— 512 
2 — into 9 — Into 9 — i8—— 729 | 


And when it is required to extract the Cube Root of 


any given Number, we have nothing to do but to find 
that equal Number of which it is compoſed ; ſo if the 
Root of 64 were required, it would be found to be 4, as 
in the Table. | 


Here 4 is the Root, or firſt Power, and 4 times 4 18 


6, the ſecond Power, and 4 times 16 is 64, or the 
third Power, which is the Cube. | 6: 
Of Cube Numbers to be extracted, are three Sorts. 


4 Firſt, 


\s 
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Firſt, Single. 
petal Com pound. 
Thiraly, Irrational. | 
Single are all ſuch Squares as are compoſed or made 
up of any of the 9 Digits, of which ſort are thoſe in the 
Zregoing Table. | 
Compound are all ſuch Cubes that are compoſed of 
more Figures than one, as 1000, whoſeR oot is 10, or 1331, 
whoſe Root is 11, or 1728, whoſe Root is 12, c. 
Irrational are all ſuch Cubes, whoſe Root cannot be 
diſcovered by Art exactly, neither in whole Numbers, nor 
Fractions, but ſomething will ſtill remain, there being no 
Proportion yet found betwixt an Irrational or Surd Num- 
ber and its Root; ſuch Numbers are 5. 7. 36. 160. 
1526, Sc. | | 
The Extraction of the Cube Root participates ſome- 
thing of the Nature of Diviſion, yet a deal more difficult. 
The Root of any ſingle Cube Number is found by Inſpe- 
Aion, as in the foregoing Table may be ſeen. 
But if it be a Compound Cube Number, it muſt be 
repared by pointing thus: Make a Point under your 
Dales place, and omitting Two, point every third Figure, 
and as many Points as your Number contains, ſo many 
Figures will your Root conſiſt of. Then proceed by the 
following Directions. 


A Rule to get by Heart. F 


The Cube of your firſt Pericd take, 
And fits Root a 5 make; 
FW hich Roct into a Cube muſt grow, 
Ana from your Period taken fro. 
To the Remainder then you muſt 
Bring 40wn another Period juſt ; 
Which being done, then you muſt ſee 
Your Number ſtraight divided be 
By juſt zoo times the Square 
_ Of what your Quotient Figures bear; | 
Which ao, ſo that you in may take 
The Fact your cient Figures make; 
Laſt, ſquar'd and multiply d by the reſt 
And Product thirty times expreſt. 
The 
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The Cube of your laſt found Figure too 
You miiſt put in, if right you do; 
Repeat your Work, and ſo deſcend 
From Point to Point unto the End; 
That done, if ought remain there ſhall, 
Ad trebled Cyphers for a Decimal. 


EXAMPLE. 
Let it be required to Extract the Cube Root of 46650. 


1. Firſt, Point your Number as directed, whereby you 


may ſee the Root will have but two Places. 
2. Seek the greateſt Root of your firſt Pe- 


riod 46, which by the aforegoing Table you 46656 (3 


will find to be 3; which place in your Quoti- 

ent, and the Cube thereof 27 place under 46. 27 
Subtract 27 from 46, and there will reſt 19, — 
as you ſee, if you obſerve the Work: This is 19 
your firſt Work, and no mare to be repeated. 


3. To your Remainder 19, bring down your next and | 


laſt Period 656, and it will make 19656 for a Dividend; 


then Square your Quotient, 3 makes 9, which multiplyby 
300, produceth 2700 for a Diviſor, Seek how oft 2 in 19 
Anſ. But 6 times, becauſe of the Increaſe that will come 


from my Quotient. Then I multiply my Diviſor by 6, and |} 


the Product 16200 I place orderly under my Dividend, 


having ſeparated them with a ſmall Line; then proceed to | 


find the Encreaſe coming from my Quotient Hits ſquare | 


your laſt Figure 6, facit 36, which multiply 


3240, which place orderly under my laſt Number 16200; 
then Cube the Figure Jaſt placed in your Quotient here 6, 
facit 216, which place orderly under your laſt Number 
3240, and add your 3Subducends(for ſo many you have in 
every Operation after the firſt )into one Sum, facit 19656; 
and ſeeing it is equal to my Dividend, and no more Peri- 
ods to bring down, I ſee my Work is finiſhed, and my 
Number a right Cube Number, and the Root is 36. 


Note, As many Operations or Periods as you have, e- 
See i 


cept the firlt, ſo oft this laſt Work is to be repeated. 


y the reſt of 
your Quotient here by 3, facit 108, and this by 30, facit 


8 n n SF 


— 
4 


ta 
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Ste the Work. 
46656 (36 Quote equal the Root. 


27 


1 
/ 


2700) 19656 Dividend. 


16200 | 
3240 {Subducends 
216 
7: — 
Sum 19656 From Dividend Sub. 
6 Reſt oo bx 
PROOF 
Root 36 Square 1296 
$6 - | Root 36 
216 7776 
108 5888 
Square 1296 466 56 Cube. 


EXAMPLE I 
Let it be required to find the Cube R oot of this Num- 
ber 673373097125. ; | 
1. Firſt, I point my Number, by which I ſee my Root 
will have four Places. 
2. Next, Seek the greateſt Root of your firſt Period 
613, which by the Table is 8, which place in your Quote, 
and the Cube thereof 512, place under 672, and Sub- 


F EEE . Sb Et 


traſt, Reſt 161 ; this is the firſt Work, and no more to 
673373097125 (8 
$12 | 
16 - 


3. Tothe Remainder 161, bring down four next Period 
373, makes 161373 for a Dividend, to which 19200 (be- 


ing 300 times the Square of 8 your Quotient) is a Diviſor z 
| an 


. . "A . © * N * 2 — 
, — m ˙ꝛ» IO ˙ DT SIG 
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and conſidering how oft my Diviſor is contained in my 


Dividend ( ſo as to allow place for my Subducends) | 
find it ) times; place 7 in the Quotient, by which multi- 

lying my Diviſor, the Product I place under my Divi- 
gend for my firſt Subducend. Next I ſquare my laſt Fi- 
gure 7, which multiplied by 8; and then by 30, gives 
x 1760 for my ſecond Subducend, which I place under my 


laſt, and the Cube of ) my laſt quoted Figure is my third | 


Subducend, which I place under the other two, and ad- 


ding them, the Sum is 146503, which I Subtract from 
my Dividend, and the Remainder is 14870; then will | 


the Work appear thus: 
553373997125 (87 


512 


1 Diviſor 19200) 161 373 Dividend 1. 


— 


134400 
11760 {Subducends, 
—— 


Sum 146503 From Dividend Subtract. 


—ůů ů .— 


Reſt 14870 


3. To this Remainder bring down your nextPeriodog7, 
then will your ſecond Dividend be 14870097, ro which 
2270700 (being 300 times the 1 of your Quotient 
87) is the Diviſor, and dividing by the Caution before 
given, I find the next Figure of my Root to be & and m 
firſt Subducend is 13624200, ſquare 6, facit 1 whic 
multiplied by 87, makes 3132, and this by 30, gives 
93960 for my ſecond Subducend, and the Cube of 6, 


which is 216, is my third Subducend ; which placed as 
before taught, and as you ſee in the Work, and then 
added, the Sum is 13718376, which I ſubtract fromm 
laſt Dividend, and the Remainder is 1151721. 1 

Then will the Work appear as in the following Opera- 
tion. 14.36 IE 8 | | 


6133730 


Ros Ss 


— — 
J_ wy 


* Sopot & © 


== 
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673373057125 (876 
512 


t. Diviſor 19200) 161373 Dividend (1.) 


--—— A 
11760 £ Subducends, 


343 
Sum 146503 From Dividend Sub. 


1. Diviſor 227000) 14870097 Dividend (2.) 


13624200- 

93960F Subducends 

216 

sum 13718376 From Dividend Sub: 
Reſt 1151 121 | 


4. To this Remainder bring down the laſt Period 125, 
and your third and laſt Dividend will be 1151721123, to 
which 230212800 is Diviſor, which is zoo times the 
Square of 876 your Quotient, and Dividing as before, I 
find my fourth Figure to be 5, and my firſt Subducend is 
1151064000, and mult. 876 by the Square of 5, and that 
by 30, gives 657000. for my ſecond Subducend, and the 
Cube of 5, to wit 125, is my third Subducend, which 
added into one Jum, makes 11517211255 and —_— ifis 
1 * to my laſt Dividend, and no more to bring down, 
l ſee my Work is finiſhed, and the Number you 2 
right Cube Number; and my Root ſought is 8765. And 
the whole Work appears as here. 5 


3 * 


Go © 69337305 
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6173373097125 (8765 by - 
F for 
Me Gs 1 
(1.) Diviſor 1920001 5 73 Dividend (1) | 
or 
I 134400 3 be 
1176 of Subducends, W :$ 
3843 


"5 Sum — — 146 503 From Dividend Sub. 
60 Diriſor 2270700) 14870097 Dividend (2.) 


13624200 
9396 22 Subducends, o. 
*: 216 FE 
Sum 1 37 3718376 From Dividend Sub. 2 


(3.)Diviſorz 303 12800) 115 1721125 Dividend (z.) 


1151064000 


5657 on eee. ; 
125 
74 2945 0 0 
4 + 
iy ©) Sen 175 4185 From Divid. Sub. . 
ne N 5 o ; 
* —— = ( 
{ 


Mule Iy 76825225 Square 
| TT r 
erbt, 
460951350 
537776575 
614601800 


76825225 Square. 673373097125 Cube. 
But if your Number to be extracted have a Remainder, 
it is then an irrational Number, and the exact Root * 
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by Art be diſcovered, thaugh you may find it near enough 
for Practice; if to the Remainder in every Operation you 
add 3 Cyphers, and ſo work as far as you will. | 
EAMG LDE 
Let it be required to extract the Cube Root of 282, 
or which is the ſame, to find the Side of that Cubical 


Veſſel which ſhall 


juſt con 
282 ſolid Inches. 


tain a Gallon of Ale, being 


. X v3 g b 3 I 1 = 
* „ oo LEY «ch 
The Work. 
=. Ws vx, 


5 


282 (6.557 


4 al 1 
216 
bm | AGO, — 
|... 10800) 66000 


but one Point in the gi- 
ven Number, the Inte- 
ral Part of the Root is 
our Table, and is fix 
Inches; then adding three 


Cyphers | by every Re- | 
mainder throughout the 


Seeing there will be 2 


— 


— +5 4000 
' 4500 
| 1288 
ils en 
'. 1267500) 7575000, 
i kd P37 3 41 4. — 


' 6337500 


whole Operation, I finde 48750 E. 
1 . | 1 . 1 9 . : > 
the Fractional Part, to © FS | 
three Places of Decimals i * 5 i 
tobe . 37; ſo that the“ 68386375 
Side of the Cubical Veſſel], I— . 
1 fix Inches and 357 Parts 128707500) 988625000 
ot a Thouſand. And thus] © — 
£ |; 900952500 
of any other. N 512Aot ,200 p 85 
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So 


228 Extract ion of the Cube Root. 


So if the Cube Root of à were required, the Work to 
3 PlogEs of Decimals would ſtand thus, and the Root will 


908. a | 
b See the Work, 
+ _ + ,»7 50000000 C. 98 


9 U „ * o 
* F #4 » {3 . * y 
"We . 
21 x * 6 p - 4 42 4 0 - os 


— —— 


; , 2439090) 21c00000 


— 


1 e 


- 4 e 
— — 
by "Ie" ? 


. 2001331· 


Reſt 986688 


11s 


So the Cube Root of 254 will be 2.9481, and ſo of 


any ner; {a 


ut if your mixt Number or Fraction be commenſura- 
ble to its Ropt, then you may extract the Cube Root of 
the Numerator for the Numerator of the Root, and the 
Cube Root of the Denominator for the Denominator of 
the ſaid Root; ſo the Cube Root of 8 will be +5 for the * 
Cube Root of 27 is 3, andof 64 18 4, which is 2; and ſo 


of any other. 


But if your Fraction or mixt Number be incommenſu- ] 
rable to its Root, you muſt work as before, or if you have 


® 1 


nQ 11755 Occaſion for it, you may prefix its radical Sign. , 
So t be expreſſed thus, ', 13; | 


Cube Root of 1% wou 
and ſo of any other. | * 


Ain the'Square Root, ſo/here I will ſhew you howto | 
| find the Cube Root of an 1 Number near, with- : 


out the Uſe of Decimal Fracti ons, and it is thus: 
iter you have found the Integral Partof your Root, to 
the Treble thereof add Unity, and that Sum added to the 
Square of the {aid Rogt tripled, is the Denominator, to 
which the Remainder is Numerator ; ſo the Cube Root 
of 282 will be found to be 6722, which is near enough — 
Ee - 


ordinary Practice, or which is e Tame, if you find t 


ede ene Cube of the Root, and the Cube of 
the Root Pius Unity, you have the Denominator as 1 ö 
1 a om 10 E191 2G 07 309.95 1. i 


a - : . * N 
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fcies is the Side of the Square equal ſought, 
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For the Cube of the Root 6 is 216, and the Cube of 
, vis. the Root Phys Unity, is 343; their Difference is 
127, which is the Denominator as before. 


The Uſe of the Square and Cube 


E R E follow ſome Uſes of the Square and Cube 
Roots, both in Arithmetick and Geometry, | 


| PROBLEM I. 
To find a Mean Proportional between any two Num- 


bers giyen. 1 
| ming | 
The Square Root of the Product of the given Num- 
bers 18 the Mean Proportional ſought. 
So a Mean Proportional betwixt 16 and 64 will be 32. 
This Problem is of excellent Uſe in finding the Side of 
4 N equal to any Parallelogram, Rhombus, Rhom 


aes, Triangle, or regular Polygon. 

For if in a Parallel ram you ſuppoſe the two Sides, or 
in a Rhombus or Rhomboides the Side and Perpendicular 
falling thereon : In a Triangle, the Baſe and + the Per- 
pendicular, or Perpendicular and + the Baſe ; and in a 
regular Polygon, the 4 Perimeter and Perpendicular, or 
rend lar and Perimeter; I ſay; if you _— 
them as two Numbers pivev, avd by the foregoing Pro- 
blem find a Mean Proportional given, is the Side of a 

uare equal ſought. 


From this Problem by Conſequence follows Prob. 2. 


1 5 ft or AE 
To find the Side of a Square equal in Area to any gi- 
ren Superficies whatſoever. t OT : 99 
ö 


The Square R pot of the Content of any given Super- 
| 80 
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So if the, Content of a given Circle be 160, the Side of 
the: Square equal will be 12 43 ere, or more er ng in 
Decimals 12.649117 
Here if you ſuppoſe the G to be the product of 
two Numbers, as in many Cafes it is, it will be the ſame 
as to bay a MeanProportiona betwixt thoſe two Numbers 


Jan. 2 R O . III. | $M) 
The Ana of a Circle given, to find 8. Diameter. 
R UL E. 
As 355 : to #522 or as 1 to 1. 273239 ;: ſo the Ara ; 
to the Square of the Diameter. 4 


What length ofa Cord will fit to tie to a Cow- Tail, the 
other End red in the Ground, to let her have Liberty 
of eating an Acre of Graſs and no. more, ſuppoſing the 
Cow 75 Tail to be 5 Yards and a half. 

Say, as 355 : to 452 :: ſo 160 being the Area of 2 
Circle, whoſe Content is an Acre : to 203.7183, whole 
Sade Root is the Diameter (vis. ) 14-273 Perches, the 
Semi-diameter,is 7.136, from which fubtra& one Perch 
for the Cow and Tail, reſt 6. 136 Perch for the og of 


the Cord. | 
R O B. IV. | 
The Area of 2 Circle given, to find the rener, 
101. | RX UL... | 


5. Say, as 1 13 to dae pr as 1 to 1 2. 566; 7, ſo the Area 
to the Square of the Periphery., 
So if the Area of 7 Circle be 160, th Periphery vil 
be found to be 44-84; / ere. 
1 91 P'R 0 B. v. 
The Sum of the Squares of two Numbers 88 1 
the Yours " wy 2 * being given, to find theN when 


20D BE) 
From the 2 of, the Squares ſubtradt the doubled 
— of the 1 Sum, half f the Reminder is the Square 
their Difference; and if to the 3 dum you add their 
half Difference, you have the N Number, and by 
Subtraction, the leſs. 
Let the Sum of the ue of 2 Numb. be 3161, and 
the Square of their 2 Sum 1 569.25, and let the 2 
bers be ſought? 


7 The 
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he doubled Square of the 4 Sum is 3120.5 which ſubt. 
from the Sum of the Squares 3161, there will reſt 40.5, 
half of which is 20.25, whoſe ſquare Root is 4.5, and is 
the 1 diff. which add to the ſquare Root of 1560. 25 (vis. ) 
39.5, and it will give 44, the greater Number ; and if 
you ſubt. 4.5 from 39.5 you have the leſs, to wit 35. 

a P ROB. VI. 2 

The Sum of the Squares of two Numbers, together 
with the Square of their 5 Diff. being given, to find the 
Numbers themſelves. 6 25 | 
Sci R U L &. 

From the ; Sum ſubtract the Square of 3 their Diff. the 
Remainder is the Square of the 4 Sum of thoſe two Num- 
bets, then work by the laſt. 

Let the Sum of the Squares of two Numbers be 3161, 
and the Square of their half Diff. is 20.25 ; I demand the 
wo Numbers. | BE 

Half the Sum of the Squares is 1580.5, from which ſubt. 
20.25, the Square of their half Diff. reſt 1560. 25, whoſe 
quare Root is 39.5, which is the Sum; and the Square 
Root of 20.25, 18 4.5, then the Sum of 4.5 and 39.5 is 44, 
the greater Number; and their Diff. is 35, the leſs Numb. 

10 P O S. MI. 

The Sum of the Squares of the half Sum, and half the 
Difference of two Numbers, with ane of them, being gi- 
ven, to find the other. The Rule follows. 

From the doubled Sum of the ſaid Squares ſubtract the 
2 of the given Number, the Remainder is the Square 
of the Number require. 

Let the Sum of the Squares of + the Sum, and + the 
Diff. of 2 Numbers be 1580.5 ; and let the leſs Number 
be 35, from 3161, the double Sum of the Squares, ſubtra&t 
1225, the Square of 35, the Remainder is 1936, whoſe 
ſquare Root is 44, which is the other Number. 

a Se 98 Ae 

Any two Sides of a right-angled Triangle being given, 
to find the third Side. : $ 4 % BY 5 
ln this uſeful Problem lies hid a great part of the Mathe- 
maticks, the Invention whereof is fathered upon Pytha- 
goras; the Demonſtration thereof, Euclid bath in 1 

| 47t 
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47th Propoſition of the firſt Book of his Elements of Geo. F 
metry yz where it is proved that the Square of the Hypo: A 
— 0, ge P of a 2 led Triangle, is 

ual to the Sum of the Squares of the ; 
—— or the other — PRs eee 

In the annexed Triangle ABC, let the Baſe or Ground 
AZ repreſent the Breadth of a Moat or Ditch, and let 
the Perpendicular & C repreſent the Height of a Caſtle 
Tower, or City Wall, and let the Hypothenuſe, or longeſt 
Side, repreſent the length of a Scaling Ladder. 


Let the Baſe AF, | : 7 

or the Breadth of the : ry 

—_ ” 40 <= ws ; * 

| the Pe icu- 1% Q 

lar BC, or che Height 90 15 wn 

of the Wall be 30 4 p 

Yards; What Length bo nie of 

will the Hypothenuſe lh Faris. 2 F 

0; or =_ Scaling A 2 7 Q 

er be? | * - 0 f 

RULE. FF 


The ſquare Root of the Sum of the Squares of the 


Baſe a pes; x. of theHypothenuſe, Ml , 
Anſaw. 50 Yards the 31 of the Ladder. | 4 


For the Square of the Bale 40 is 1600 WM & 
And the Square of the Perpend. 30is 900 WM f 
—— -I2*$ 

The Sum is 2500 (50 the Root, 
_ | 


But if the Breadth of the Ditch were required, and x 
the Perpend. and Hypothenuſe were given, then this is 

The ſquare Root of the Difference of the Squares of 
the Hypothenuſe and P icular, is the Length of the 
Baſe, or Breadth of the Ditch, NCT ey ory 


. 5 2 
; 4 
1 
4 
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For the — of the Hypot. IC is 2500 
And the ſquare of the Perpend. Z C is goo 


| Dif. | 1600 (40 Root 
Here you ſee the Baſe is 40. „ 


000 


And if 2 C were required from the given fides 4 B, 
ad 4 C, then the ſquare Root of the Difference of the 


Diſtance of the Squares of the Hypothenuſe and Baſe, is 
the Height of the Perpendicular, or C. 


NR. E. 
To divide a Number given by Extreme and Mean Pro- 
portion. | 
RULE. 


Multiply the Square of your given Number by 3, and 
divide the Prod. by 4, and from the ſquare Root of the 
Quotient ſubtract 3, your given Namber, the Remainder 
is the the greater Portion, which ſubtract from the whole, 
ies the leſs. 
let the given Number be 12, whoſe Square is 144, 
WH vhich multiplied by 5 produceth 720, which Prodüct 
divided by 4, gives 180, whoſe ſquare Root is 1334, 
from which ſubtract 6, 4 your given Number, reſt 7 2 
for your greater part, which ſubtracted from the whole 
Number 1 2, g1ves 433 for the leſs. 


'Y - i 3 I 
Any Number of Men being given, tb form them into 
2 ſquare Battle, or to find the Number of Ranks and 


Files, 5 
| MM The ſquare Root of the Number of Men given, is the 
Y Number of Men either in Rank or File. | 8 
Let there be an Army of Men of 32400, and let us form 
them into a ſquare Battle; extract the ſquare Root of 
32400, and it will be found to be 180, which ſhews there 
Fil be 180 Men in Rank, and as many in File. 


1 
| H h 
4 ly, © . 
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See the Work. 
32400 (180 Root. 


28) 224 
224 


| 5 
Thus much ſhall ſuffice for the Uſe of the ſquare Root: 
We will now proceed to ſome Uſes of the Cube Root. 
The chief Uſe of the Cube R oot, is to find out a Pro- 
portion between like Solids, as Globes, Cylinders, Cubes, 


Oc. | 
| S R O . I. 

If a Bullet of Braſs of 8 Inches Diameter weigh 72 
Pound, what ſhall a Bullet of Braſs weigh, whoſe Dia- | 
meter is 4 Inches? | 

RLE. 


Since like Solids are in Triple Proportion to their Ho- | 
mologous Sides, Diameters, Lines, Oc. it holds f 

As the Cube of the Diameter given: = © 
To the Weight thereof :: g 

So the Cube of the Diameter ſought: 


To the Weight thereof: q 
See the Work. | 
C. D. Hh. C. D. ö 

If 512: 72 :: 64 


512) 4608 9 
a 


— — 


If a Sbip of 100 Tun be 44 Foot long at the Keel, 
of what length ſhall the Keel be of a Ship of 220 Tow ; 
| = 


* 
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Say, as 100 : to the Cube of 44 (viz.) 85184 :: f 
So 220: to 187 404. 8o whoſe Cube Root is 57.225, the 
length of the Keel ſought, | 
| P ROB. III. 

The Side of the Cube being given, to find the Side of 
that Cube that ſhall be double, treble, &c. in Quantity 
to the given Cube. | 

R UL E. 

Cube your Side given, and multiply it by 2, 3, c. The 
Cube Root of the Product is the & e ſought. 
There is a Cubical Veſſel whoſe fide is 12 Inches, an 


it is required to find the fide of that Veſſel which ſhall 
contain 3 times as much. Re ar 


The Cube of 12 is 1728 
Multiply by Me 


3 


5184 Product. rated 


2 Cube Root of which Product is 17. 306, the fide 
ght. 5 


After the ſame Method may you find a fide that ſhall 
contain 3 as much, 4 as much, or any other given Quantity. 
PRO B. IV. | 

To find the fide of a Cube that ſhall be equal in ſoli- 


ity to any given ſolid, as Globes, Cylinder, Priſm, Cone, 


o ſuch like. | 
RULE. | 
The Cube Root of the ſolid Content of any ſolid Body 
given, is the fide of the Cube of equal ſolidiry. 


e % 


So, if the Content of a Globe were found to be 15623 


ſolid Inches, ſeek the Cube Root of 15625, which is 25, 


which is the fide of a Cube of equal Capacity. 
P R O g. v. 


Between 2 Numbers given, to find z mean Proportionals. 


RULE. 


Multiply the leſs Extreme by the Cube Root of the 
Quotient of the greater Extreme divided by the leſs, the 
Product is the lefler of the two mean Proportionals, 
H h 2 which 
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which multiplied by the ſaid Cube Root, gives the great. 
er Mean ſought: So if two mean Proportionals betwixt 
6 and 162 were ſought, they would be found to be 13 
and 54; for 162 divided by 6, quotes 29, whoſe Cube Root 
is 3, by which multiplying 6, the leſs Extreme, gives; $ 
for the leſs Mean; and 18 multiplied by the ſame Roc 
3, gives 54 for the greater; or if you divide the greater 
Mean by the ſame Root, it quotes the leſſer Mean as be- 


fore. 
22 bar 214 0riRTO! Br? Vis | | 
The Concave Diameter of 2 Guns being known, toge- 
ther with the Quantity of Gun powder ſufficie nt to chaige 
one, to find what will be ſufficient to charge the other. 
The Capacities are one to another, as the Cubes of their 


Diameters. f 
0 100 EXAMPLE. 
If .43 Pound of Gun-powder be ſufficient to charge a 
Gun, whoſe Concave Diameter is one Inch 5, or 1.5, how 
much Gun-powder will ſuffice to charge a Gun whoſe 


Concave Diameter is ) Inches ? Af. 43 Pound and 23. 
Say, as 3.375 ist0443 :: ſo 343 is to 43.7 Pound. 
But if the e d given and required, be of dif- 
ferent Strengths, the Queſtion requires two Operations, 
the firſt of which finds the Quantity either of a ſtronger 
or weaker ſort, and the Proportion is Inverſe, the * 5 
as in this Example. Many more Uſes might be named, 
but let this ſuffice in this place, 3 


— 


* 


Simple IN TE REST. 
| E ſhall proceed now to Intereſt of Money, wherein 
ND the greateſt and moſt uſeful Practice of Decima/ 
Arithmetick confifts. - 1ST ATE] HERS 


When a Sum of Money is lent by one to another for any 
time agreed on, and anAllowance granted for theLoan of 


— — 


the ſame: Here the Money ſo lent is called the Principal 
or Stock, and the Allowance or Gain is called the Intereſt. | 


In- 


ws 1 8 . 


is 
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Intereſt formerly was very high, vis. 12, 10, or 8, per 
Cent. per Annum, but by an Act of Parliament made in 
Auguſt, 1660, it was brought down to 6 per Cent. per 
Annum, and is now at 5 fince 12 of Q. Anne, above which 
no Perſon dare pretend to take, or any obliged: to give. 

And a ſufficient Perſon may have Money in molt Places 
at 5 per Cent. per Aunum, and in ſome Places for leſs. 

Intereſt is either Simple or Compound. 

When a Sum of Money is lent, and the Intereſt thereof 
when due, is not paid, but kept in the Borrower's hands, 
and yet becomes not a part of the Principal, then it is cal- 
led Simple Intereſt. | | 

The Buſineſsof Simple Intereſt is performed by a Rank 
of Numbers arithmetically proportional, from which na- 
turally will ariſe this Theorem. 

If a pair of Ranks of Numbers ſhall be ſo poſited, as 
to have the ſame common Ratio betwixt every pair of 
Correſpondents; then it follows, That the Numbers 
themſelves, their 5 Sums, and Correſpon- 
dent Differences, have the ſame common Ratio. 


[KELUETRATION: 


$15.8 6 . 3.0 
3 +» Iz 7 3.5 
4 . 16 8. 4.0 
2 . 1 850 9 4.5 
14 © 56 3.0 5 15.0 


In the firſt pair of Ranks the Ratio is 4, then you may 
take any Number in the firſt Rank of the firſt Pair, ſup- 
poſe 4, then it holds, 3 

As 4: to 16 :: ſo 14: to 56, & contra underſtand the 
ſame in the ſecond pair of Ranks. 

In the Solution of Queſtions of Simple Intereſt, four 
things are to be conſidered. | | 

Firſt, The Principal or Money lent : Secondly, The 
Time for which it is lent : Thirdly, The Rate or Gain, 

ſuppoſe of one Pound in a Tear: And, Fourthly, The 
Amount, 

Any 
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Any three of theſe 1 to find the fourth, as 


in theſe four Propoſirions 


Y RO . I. 
Principal, Rate, and Time given, to find the Amount, 


RU LL EF. 


liowing. 


To the Product of the Rate, multiplied by the Time, 


add Unity; that Sum multiplied by the Principal, gives 
the Amount. | 


| . EZILMPLE 
What will 207. amount to, forborn ) Years, at 6 fer 
Cent. Simple Intereit ? TY 
Principal 20 J. Rate. os I. Time 7 Nears. 


The Work. 
* 
7 


1.42 
20 
a - 


28.40 Anſwer 28 J. 85. 


EXAMPLE II. | 
What will 36 Pound amount to, lent from May the 
h, 1712, until November the 15th next following, fim- 


le Intereſt, being computed at 5 Fer Cent. Principal 36, 
Raw os, Time.526? Anſw.360. 18 58. 11 4. 4. 


526 
05 
v3 Months= 1 Year 1.02630 
4 Weeks = 1x Month 36 


7 Days ==1 Week nv 


SE ie age tt HT tuo we 


7 


Semple Intereſt. 
And ſeeing the Time is both 


given and required in Years 
and Parts, we have annexed 
1 Decimal Table thereof; ſup- 
poſing a Year the Integer, and 
divided, as noted before ; the 
Uſe is the ſame as other Deci- 
mal Tables, and needs no Ex- 
lication. | 

Betwixt May the gth, and 
November the 1)th, are 192 
Days, gathered as in the an-[July 31 
nexed Work; and by the an- Aug. 31 
nexed Decimal Table is found r. 30 
to be 6 Months, 3 Weeks, and] ob. 31 
Days; the Decimal of which Nez. 12 
is 526027 3 and becauſe them 192 
fourth Figure is a Cypher, ve 
have only uſed three Places, 
they being ſufficient to find the 
Days in every Month ; obſerves 
this old Rule: | LP 


- 


May 22 
June 30 


Thirty Days hath September, 
April, June ana November; 
At the reſt have Thirty One, 
Excepting February alone, 
Which bath but 28 Days clear, 
And 29 every Leap Tear. 


4 Decimal 2 


239 


ble f Time, o 
Year the Inte- 
ger. 49 
Mon. Dec. Days 
12.920548 
11.843835 
10.767123 
690411 
613698 
536986 
460274 
383561 
306849 
230127 
1524 f 
1.076712 28 
Weeks Dec.) Bay 


3 205 21 


* 


S 


2 1.028356] 14 
1 . 0191781 7 
vans | Decimals 


61.0164 38 6 
5 013698 5 
4|.010959] 4 
31.008219 3 
2 | 005479]. 
11.002739 


And 
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Simple Interef?. 


And that nothing ma : 
be wanting, we — | DLL: 
a {mall Table, which gives | __ Ja OH 
the number of Days be- 1 28 ar vat Bd 
ra” . ry 31128 
ewixt any two wen 50275 March $9 11 
Times wit much ca e; as 1201245 April 90 ＋ 
for Example. 151] 214] May 120 11 
1. From the beginnin 181 | 184 | June 151 30 
of the Year, to the "2 212| 153] July 18121 


Fade what number of [243 | 122| Auguſt (2123 


avs ? 273] 92 September 243 | 30 
Over en the 54. N N 15 [273 | 31 
1 - r 1304 } 30 
Right-hand, I find 18 1 and } oof December | 334 | 31 


365 


t1 Days more makes 192, 
the Anſwer. 5 UL 
2. Betwixt May the gth, and Seprember the 1) th next 
following, how many Days ? Subtract May 120 plus g, e. 
qual 129; from September 243 plus 17, equal 260, reſt 
131, the number of Days ſought. 
3. From the 5th of November, 1412, to the 16th of 
May, 1713, how many Days? F | | 
Add 25, the Complement of 5, to zo (the Days in No. 
vember) to 31 found on the Left hand November, and to 
that Sum add 120, for May plus 16, the Sum is 192; 
and thoſe are the number of Days ſought, 
But to proceed, | 
PR 0 B. 11. | 
The Amount, Rate, and Time being given, to find 


the Principal, 


To the Rate multiplied by the Time, add Unity, by ? 
which dividing the Amount, quotes the Principal. 1 


F | 

What preſent Money will pay a Debt of 28 J. 8 5. due 

ſeven Years hence, at 6 per Cent, fimple Intereſt? Amount 
28.4 J. Rate. o, Time ) Years, Arſe. 20 J. 


The 


F K dl 82 _ - N 
— * IO r * a * 7 


a Ci Bon Cs I IDE 
= = K * 2 Wyn Is? P * * he 
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The Work. 
Fl Bs 
1 
1.42) 28.4 (20 J. 
284 


— 


ee WE 


What preſent Money ill Urs # Debt. o of 36. 26, 15 

36 J. TY 11 4. 4 due 192 Pei vr s Man Non Th 
and 3 Days hence, Rebate be [low e ft G. 
le Intereſt. Amount 36. 9458 ate . 05. Time .526, 


wer, 36 J. | 
The Wer. 
526 


8 


cs, | 
» 303001 1.02630) 36.9468 (36 J. 2 
d bas 305890 70 


Cs. 


bd 615780 
1 — 615780 


— äã—ͤ — 
K 3 1 


O81 . 
PROP. III. 
Principal, Amount, and Rate given, to find the Time. 


RUL E. 


From the Amount | SubtriR the Principal, the Pi 
ference divided by the Product of the de es 


Rate, gives the Time. 


- 


etz 5 RT ee $5. or 48.4 
at 6 Fer Cent: Siniple inteteft Prt ncipal 200% Amount 38.4 
Rate ,06. Anſwer, in 7 Tears. 


M N. K. A Ii The 


Simple Intereſt. * 


The Work. 
DI 28.4 
o x 20 | 
— — AK 1 8. 
„ "PL: ( 1. 20) 8.40 (7 
45: 840 
5 | 0 


ExXAMYH LE u. 


: 12 5 gt time will 36 Pound amaunt tq 36.9468, or, | 
pat 18 s. 114. 3 97 le Intereſt Pabel. f 
en 15 $04 B21 Ee JOYomg A $o:930] | 
M 
e 
A 
NN 180) 7 (526 = 192 Days, or ; 
de} 88 
1 8 5h 6 Months, 3 Weeks 
2 $ and 3 Days. 
1.80 ; 
: 1 30 | wor 26 
I | 
. 0 LEM 3 28 ; ] 
and Amount ine, io fn th - 
21'F. v5 ee in | | 
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EX AMY L E. 


At what rate of Simple Intereſt will 20 J. amognt to 
28.4 in 7 Tears? Anſtver, 6 A* Cent. 


EXAMPLE I. 


If 36 J. amount to 36.9468, or 367. 18 5. 114.4 in 6 
Months, 3 Weeks and 3 Days, what rate of Simple In- 
tereſt is implied in thisBargdin 1 36, Time. 526, 
Amount 36.9468. Anſwer, 5 per Cent 


s | The Work. 
526 36.9468 
a 36 36.0 
3156 18.936) . 94680 (. 05 
1578 94680 


—— — — 


18.936 0 


The two firſt P ropofitions being of moſt common Uſe, 
| have annexed two oo Tabbns, which give the Amount and 
Kebate, or the preſent Worth of any Sum of Money for 
i any time under 32 Years; the ConfiruRion of hers lies 
io the Propoſirions themſelves, by making one Pound the 
Principal in the firſt, and one Pound the of pal en in the 
—. or if you divide Unity by the Number in the 
firſt Tab * che Quotient is the Number in the fecapd. 


Iiz Tabii 
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TABLE L| 


— 


for 31 Tears, at 5 
ind 6 per Cent. 
5imple Intereſt, 


Mu 


TABLE il. 


Shewing the Rebate) 
of One Pound for 31 
rears, at 5 and 6 per 
Cent. Simple Intere/. 


een 
rears 5 | 6 5 6 
| 1 |1.05|1.06 | |:952330 | 943396 
2 1.10.12 1.909091 892857 
3 1.15.18 | 869565847457 7 
4 [1.20[1.24 833333808451 
5 . 25. 30 4.800000 1.769230 
6 1.301. 36 769230 735294 
7 [1.35]1.42 | [749749 | 1794225 | 
8 | 1.40]1.48 +7 14386 | .675675 
9 | 1.45]1.54 | 4.689655 | -649350 | | 
10 [1.50[1,60 | | 566666 | -625000 | a 
11 [r,55 [1.66 | 1645161 [60249 1 
12 1.60 1.72 | .625000 | ,581395 
I3 1.65.78 | | 506060 | ,561797 
I4 . 70.84] 588235 [543478 
15 1.751. 90 571428 | ,526315 
16 1.80.96 1.555555 510204 
17 [1.85]|z.02 5405400495049 
18 1.902. 08 526316 [480769 
19 | 1.95[2.14 | -5$12820 | «467289 
_20 | 2-00{ 2-20 «F00000 | 4454545 | , 
21 [2,05|2.26 487804 +442477 
22 | 2-10|2,32 4761901 431034 
23 2. 152.38 4651161 420168 
24 |2-20|1.44 | | +454545 [409836 ) 
| BS [2»25 222 | £444444 |} 400000 
26 2. 302. 566 . 434781390625 ( 
27 J2.3512.62 425532381679 
| 28 |2.40[2,68 +416666 | .373134 
129 12451274] 408163364963 | 
30 2. 502. 80 400000 | ,357143 | 
21 | 2.5512. 86 0.392167 . 349650 | 4 
1 In 
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In the Uſe of theſe Tables, the Proportion runs 

As 1 ; to the Tabular Number :: So the Sum of Money 

iven : to the Anſwer ſought. And ſeeing the firſt Num- 

| is an Unit, the whole Work requires only a fingle Mul- 

tiplication, as in the Examples following may be ſeen. - 


EXAMPLE. 
In the Ule of the firſt Table, 
What will 20 J. amount to, forborn 7 Years, at 6 per 
Cent. Simple Intereſt? Anſwer 287. 8 ö. 
Tabular Number anſwering 5 Years, and under 6 per 
Cent. in the firſt Table is 1.42 
Mäultiply by 20 


b 28.40 
 _EXAMPLE II. | 
What will 3 7. 17 5. 64. amount to, forborn 21 Years, 
at 5 Fer Cent. Simple Intereſt? Anſw. 7 J. 18 $.10 4. +. 
Tabular Number under 5 per Cent. and anſwering 
21 Years, . is 2.05 
Multiply by the Principal 3.875 
1025 
1435 
1640 
615 


—— 


7.94375 
EXAMPLE III. 
In the Uſe of the ſecond Table. 
What ready Money will pay a Debt of 28 J. 85. due 7 
Years hence, at 6 per Cent. Simple Intereſt ? Anſwer 20 J. 
Fn Number againſt ) Years, and under 6 fer 


. is 704225 
Multiply by the Debt a 


1408450 


19. 9999900 N 
EX A M. 
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EXAMPLE lv. 


What ready Money will pay a Debt of 12 J. 12 f. 64 
due 20 Years hence, Rebate being allow'd, at 5 per Cent 
Simple latereft? Anſwer 64.65.34 

Tabular Number againſt 20 Years, and under ; ter 


Cent. is 500000 
Multiply by the Debt 12.625 
Produt=6.3125 


And thus may any Queſtion of this Nature be reſoly. 
ed, if the Time-given be even Years; but if not, uſethe 
Propoſitions themſelves, as was ſhewn before. 


CE CL... 


But if your Queſtion be ez, Annual Rents, Pay- 
ments, or Annuities to be bought or ſold for ſome Time, 
then you are to conſider it under theſe four Particulars. 

Firſt, The Annuity or Penſion. 

Secondly, The Time of Continuance. 

Thirdly, The R ate of Intereſt. EY 

Feurthly, The preſent Worth. 

Any three of theſe being given, the fourth thence may 
be found, as in the four following Propoſitions may be 


ſeen. 
PROPOSITION I. 
. Annuity, Rate, and Time given, to find the preſent 


Worth. 
RULE. 


To the Square of the Time multiplied by the Rate, | 
add the Double of the Time, from which ſubtract the 
Rate multiplied by the Time, the Remainder multiplied 
by the Annuity, and that Product divided by the Double 
of the Rate, multiplied by the Time, plus 2, the Quo- 
tient is the preſent Worth. | 
EXAMPLE. 

What is an Annuity of 20 J. Fer Annum clear Value, 
to be ſold for 7 Years, worth in ready Money, Simple In- 
7 bein computed at 6 fer Cent? Anſ. 116 1.65, | 
9 4. 4. Jere. | 

Annuity 20 J. Time 7 Years, Rate . os 


_ The | 


Pd 


+ OO et w 


tinue 21 Years, what is it worth 
tereſt ? Anſwor x 92 1. 15. 5.42. 


Simple Intereſt. 


The Work. 
16.52 
20 
49 =ſquareTime. 2. 800530, 0 ou 338 


06 = the Rate. | 
ee 
14 0 464 
— £ ort 28 
2 1800 
4 42 
16. 5a 8 18 21 960 
e A2 „ 852 
N * * 1080 , 
852 
nn 
2280 
4272 
8 


EXAMPLE: I. 


Annuity 12. 4 Time 21 Years, Rate 05. 


Tie N 
i 72:5 Annui 
75 2 

TK 9 
. SHE 1 

21 21 4.1) 7875 (192.0731 
42 — ax . 

441 108" 

5 . 


There is an Annuity of 12 J. 105. per Annum to con- 


— Ter II Simple In- 
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— Preſent Worth, Time, and Rate given, to find the 

Annuity. | 
2 N U L E. | p 


Multiply the Double of the Rate multiplied by the 
Time plus 2, by the preſent Worth; that Product diy. 
ded by the Square of the Time, multiplied by the Rate, 
Plus the Double of the Time, minus the Rate multiplied 
by the Time, the Quotient is the Annuity. | 


| EXAMPLE. mn 
What Annuity, to continue ) Tears at 6 fer Cent. Sim. 
ple Intereſt, will 20 J. purchaſe? Anſ. 3 J. 85. 3 4. fert. 
Preſent Worth 264 Time 7 Years. Rate . os. 


Type Work. 
1 2 
* 6 12 | 
J 
\S, — 
= „ 1 8 Fi. 4 7 — — 9 2 
: | . : 0 1 4 
2 3.07 * T% * NN A 4 29 1 VS, r*111c:7,06:7 19 9121 : 
| 57 — " f , £4 


- 
* 
ug 218 $I * 12 * . 
* . &H 4 K * 
% 
— 1 
* 


* 
16.94 
42 
— — — 
16.52 # 
— — 
18 | 
= 4 
9 ; | þ 
8 hy 
* 
— "I. 
. "NW: 12 . 
A 


4 „ 


* 


What Annuity, to continue 21 Tears, will 192.0731 . f 
or 192 J. 1 5. 5 4. purchaſe at 5 per Cent. -Simple In- ; 


tereſt ? 


% Ot lb 


Purchaſe Money 192.0731 J. Time 21 Years, Rate. o; : 
221 RULE. : 


„ — * 


dn rege gi | 
4106.52) 56.80 (3.4382 e 
1 Mp. v7 ann, 
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RULE. 
haſe Mon 192.0731 a 
Lear of the Jouble of the N 3 * 
multiplied by the Time plus 2 15 4. ply. 
63) 7875 (12.5 


Anſwer 12 J. 10 5. — 


0 
This is the Converſe of Queſtion the 2d, and Propoſi- 
tion the firſt, aforegoing. We | 22 


Y R O V. III. 
The Annuity, preſent Worth, and Time bei ven, 
to find the * of Intereſt. ** 


' RULE 
The Product of the Annuity and Time, minus the pre- 
ſent Worth, being multiplied by 2, and divided by the 
Sum of double the preſent Worth, e nan by the 
Time, plus the Annuity multiplied by the Time, minus 
the Annuity multiplied by the Square of the Time, the 
Quotient is the Rate. | 


* 0 
EXAMPLE I. 


At what rate of ſimple Intereſt will 116.338, or 116 J. 
65.94.% purchaſe an Annuity of 20/7. to continue for 7 
Tears P nſw, 6 per Cent. the Rate. 


K k 
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Annuity 207, preſent Worth 116.338, Time 7 Years, 


F 8 The Work. OA eee 
116.33 40. „% „ fd.» 0 oa 
IR | | 1 gf , 
— — Has 9 — ae 
232.676 140 140 185 
1 2 116.338 80 
r 23.662 9% 
140 age 2 
. 9 n 
1 188.732) 4.3240 (06 
980 
788.732 


EXA MY IL E If. 


At what Rate of Simple Interoſt will 250 l purthaſe 
an Annuity of 30 J. per Aunum, to continue 19 Leats? 
Anſ. 41. 65. 11 4. 3 fere, the Intereſt per Centum ſought, | 

Anoviry 1395 2 rele- Sf 5, Time 10 Tears, 

N 4 
2300) 100.0000 (onga)B fer, E. In. 


or L. 4. 34 Percent. 

PROP! IV. 

Annuity” Nate, 90 preſent Worth 9 ? 

the Time of Contingance.” 2 455 9910 . oW » F 
| oc 911 


I 


AT 


this jak Sum which we ae call A) and double the = | 
unity (which'tnay be called Yaddea to the octuple Pro- 


doc bt preſent Worth; 3 Annuity and Rate multiplied ond 
Ito another, the ſquare Rove of this laſt Sum ad- 


ded or ſubtracted to, or from, the former Difference 
according as A was either greater or ſeſs than Y; thislalt 


Sum or Difference, divided by double the Annuity, mul 


©) plied by the Rate, 2 the Time fought. J 
A-MP LE. 
In what time il 7 Pound per Auuum pay a Debrof 


J. : 
$2c.qcr 1207.85. at 6 fer Cent. ſimple Intereſt ? 7 
_—_ 
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Annuity 7 4. Rate 06 J. Preſent Worth 120 A 8 5, 
An, In 25 Tears. 


The Work. _ 
-reſent worth 120.4 Annuity . 
Rate 6 Rate . o6 
14224. +42 ” | 
Mul. by 2 Doub. of Ann. 14 
14.448 701 R929 — 
Add 42 84 
1 14. 86 8 — 3 
Gl 5 14-009 = — Double the Annuity, 
pf | 868 Difference. Preſent Worth 1 20.4 
1 3 868 | | Rats os 
* 944 7.224 
5208 Annuity 7 
6944 | 
— — 50. 5 68 
753424 Mul. by 8 
404.544 
— — Prod. 404-544 
405 297424 (20.132 Root. 
„„ 88 former Difference, = A 
4 f greater than 2, 
4 rr N 
r0< 401) 005 29 | 
nas 401 


4023) 12874 | 
12069 


40262) 80524 
80524 


- — | 


O 


84) 21.00 (25 Years, 


PROP 
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©ROS. NY... 
To the aforegoing four Propoſitions we may add a fifth, 
which is by halving the A Time and Rate given, 


to find the Amount. 


RULE. 


From the given Number of Years ſubtra& an Unit, half 
of the Remainder, 3 by the Product of the Rate 


Years given, the Sum multiplied by the Annuity gives 
the Amount. | A 


EXAMPLE. 
An Annuity of 20 J. per Annum is forborn y Year, 
what will then be due at 5 per Cent. Simple Intereſt ? 
Annuity 20 J. Time ) Years, Rate .o5. Anſwer 161 l. 


The Work. 
16 time — 1 +35 . 03 
I.05/ 35 
7 
8.05 
20 
161. 00 


EXAMPLE I. 


A Tradeſman binds his Son an Apprentice for 7 Years, 
and at the ſame time lets an Annuity of 367. 15 f run 
to the Expiration of the ſaid Term, that it may be a | 
Stock for his Son. The Queſtion is, What this Stock 
will be, _"— Simple Intereſt at 6 per Cent? An- 


ſwer 3031. 115. 1 4. 4 fere, 


\ 


and Time, and to this Product adding the Number of 


. — nn ata de + or VET ITT 
WV *** So _ 
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The Pork. 

7 7 36.75 
06 1 8.26 
42 6 5 22050 

1 7350 

— 3 29400 
1.26 — — 
7 303.5550 
8.26 


The Firſt, Second and Fifth Propoſitions being of moſt 
common Uſe, we have annexed Tables fitted thereto, at 
5 and 6 Per Cent. as in the firſt Section, whereby the An- 
ſwer may be found at one fingle Operation, as in the Uſe 
of them may be ſeen. 

We need not ſay any thing of their Compoſition, the 


Propoſitions themſelves being the Feuntains whence 
they were drawn. 


The 
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T7 t Worth of | The Annuity that one Amount of 
| apes cre . Pound will Purchaſe Pound Ann 
| =| for 31 Tears ar 5 and) for 31 Years at 5 and; for p 1. a; 
| © 6 per Cent, Simple] 6 per Cent. Sime + * 6 per 

© Intereſt. Intereſt, 10. fm, Int. 

LAT E l. | TABLE II. 4B. 1, 
8 6 | 5 | - | 5 — 

| 1] 0.952386] 0.943396 1.05 10 J.00| 1.0c 
[ « 1882826 1.839285 536535 "IL 2,05 wo 
3] 2.739130] 2-694915| 365079 2 | * * 

41 3.583333 3.516129 „279069 2225 5 7 
| 5| 4.400000] 4.307692] 227272 .2: 0 — 
6 $+192307 | 5.973529] 192607 3 444 2 

| 629621 5.816901] 167702 1719 3] 05 8.2 
| 21-22 1 6.540 540 148936 152892 9.40 9.68 
| | Ky $4044) dhone, 134259 13799210. 8011.10 
r 124984] 12.275 [12.70 

10] 8. 166666 7.937500 9 . . . — 
11] $870967| 8.64470 16445 ae ms — 
121 9.562500 9.279069 * = pe rb ns 

1310.242424] 9.932584 9 . 

1410.911764 10. 8532601 „91 14 2 lie 

151. 57142811. 2105261 086420 ine 

ns $1818] .084482[22-00 | 23.20 
(16012. 22222* 11.836734] +0 0 

1712.864861 12.485445] 7773 > 8 
ebene fe —_— ER 27.5529 26 
N pn boa ho. pt ; 5 129. 50 31 40 

2014. 400014. 2727271 686444 e A 72 

2115.365553 enden den pou 33.55| 35.86 
. Wag be eee —_— | pore; 35.6538.18 

23]16.531393 | 16.042016] 000305 | . 501 5837. 80 40.56 
6.602459] - 058201] . 06015 80 

2417.181818 4 0872940. |43-0c 

2517.727777 ,17-200000] .- 655 7285 2 — 
126078.369 56617773437] ·84439 pes 44.55 [48.00 
{>7118.957447 1$,343511| +052749 042880|46.90| 50 65 

28$[19 541666] 18 910447] 051172 1 49.30 53.36 

nn 1 8951175 

30 20. 00000 20. 03 5714 048309 N Ht 

15121274810 120. 594404 — — Wh 


— 


— — n * — — * 3 8 RW Vo 


— — —_— Ai — — 


. CY on I.-C * 
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The Uſe of theſe Tables are the ſame with thoſe a- 


foregoing, as in the following Examples may be ſeen. 


EXAMPLE I. 
In the Uſe of the firſt Table. 
There is an Annuity of 20 /. per Annum to continue 
ſor ) Tears, to be ſold for ready Money, what is the Value 


thereof, allowing Simple Intereſt at 6 per Cent. 


Tabnlar Number, anſwering ) Years and under s per 
Cent. In the fitſt Table is 5.816901 
Multiply by 20 
N ONE 


Anfexer 1 161. 65. 9 4.3 fere. - *., 116.338020 
This. N Example the firſt, in the firſt Propo- 


— 


fition of this Section. 


* 


Note, But if this were wrote by the common Tables 


of Sim ple Intereſt, ſhawiag the preſent Worth of Annui- 


ties, printed in ſeveral Books of Arithmetick, the Anſwer 
would be found to be 113. 19. 6 d. 3 f. fere. So if their 


— 


Tables be. true, he that gives 116 J. 6 8. 9 4. *, is cheated 


of J. 95. 2 d. 4, but this we will try. 
A lends H 113 4.95.6 4. f for / Years, which at the 
End thereof amounts to 161 J. 16 f. x1 4. 4, this is not 
denyd. At the ſame time delivers up to A an Annua! 
Rent of 204; per Aꝗunum, to continue the ſame Term, and 
according receiv'd it annually, Now the Queſtion is, 
whether the reception of theſe ) annual Payments, quit 
the Scores betwixt A and B, both be ing obliged under 
the ſame Rate of Intereſt, ſor by theit Tables it mult ; 


bur, jj, may appear t9,apy, conſiderate Man it doth, not, 


which ]' prove thus. Se Is 
hs Ke * 7 I 1K \ 11910181 erde ad 4 
| Tears. a — a 
12 1 7 SEES 15 4 * 1 7.9 — 21 27 20 
| 1 1 213 1d 1 5 do 
Ss : ; _ | 4 3 | 24.80 
IFiogl.4 2 +3 be worth 4 118 >what 20 J. facir 23.60 
Lad. 84 = "2 112 a | 22,40 
2 5 X a „ 2c 
1.2” 5 i OX 790; 9 2 
a Al: 5 18 on!: 03 vun $ (* 0 
929344 SIQUHG 9H) "9 15 e 
Sum is 165. 20 


Thus 
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Thus you may ſee the 7 Annual Payments are wor 
at the End of 7 Years, 165 J. 4 5. and We br 
that A could claim of & was but 161 7. 16 8. 11 4.5; there. 
fore A is in B's Debt 3 J. 7. o 4. . 

But by this Table of ours, if A had lent toP 116.338 
or 116 J. 65:9 4. 2, it would, upon the Condition afore- 
ſaid, have amounted to 165. or 165 J. 4 5. whereby it is 
evident our Table is grounded on a Foundation. See 
Dary in his Intereſt Epitomiæ d. 


EXAMPLE I 

An Annuity of 51 J. 15 5. to continue 21 Years is to 

be ſold for ready Money, what is it worth at 5 per Cen. 
Simple Intereſt? Anſ. 795 J. 35. 8 4. fere. 


Tabular Number anſwering 21 Years and under; 
Cent. in the firſt Table, is — Tax 
Mukiply by S275 


768292653 | 
107560971 
15365853 

— 76829265 


—d — 4 


793.1828927 


EXAMPLE UL 

In the Uſe of the Second 'Table. ; 

What Annuity, to continue) Years, will 207. purchaſe | 
at 5 per Cent. Simple Intereſt? Arſe 3 I. 75. 1 4. fere. | 

; Tabular Number anſwering 7 Years, and under 5 fer | 


5 Cent. in Table the Second, is F-69902. 
58 in Multiply by | 20 
Sa 3-354040 


g9UESTION H. | 
What Annuity, to continue 21 Years, will 65 J. 105. 
purchaſe at 6 er Cent. Simple Intereſt ? 


1 
Tabular 

£ 

- 
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Tabulur Number anfwering a1, and under 6 per Cent. 


jn the ſecond Table, is 067262 
Multiply by 65.5 
336310 
336310 
| 403572 
Anſw. 4 J. $5. 14.5, 44056610 


EXAMPLE L 
| In the Uſe of the third Table. 
An Annuity of 20. per Aunum is forborn for ) Years, 
what will then be due at 5 per Cent. fimple Intereſt? 
Anſwer 161 J. 
Tabular Number anſwering, p Years, and under 5 per 


Cent. in the third Table, is 8.05 
Multiply 20 
161.00 


EXAMPLE Il. 
What will an Annuity of 36 J. 115. 3 4. amount to, 
_ 21 Years at 6 per Cent. fimple Intereſt ? Anſwer 
1228 4. IO JS. 


Tabular Number anſwering 21 Years, and under 6 per 
Cent. in Table the Third, is 33.60 


Multiply 36.5625 
By 3 3-6 


2193750 
1696875 
1096875 
2 


1228. 50000 


Thus may any other Queſtion be reſolved if the Time 
given be even Years; not exeeeding 37 Tears; and the 
Nate either 3 or 6 per Cum. H otherwiſe, you muſt uſe 
ie Propſdions cee 

| ere 
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Here follow ſome more Queſtions for the Uſe of the 


ſaid Tables, wherein appears ſome more Variety. 


| QUESTION I. 

A hath an Annuity of 20 l. per Annum to continue 7 
Years. Z hath an Annuity of 5 J. 10 5. to continue 21 
Years, Theſe two Perſons would change Annuities, and 
allow each other ſimple Intereſt at 6 per Cent. The Que- 


ſtion is, who mult pay Money, and how much? Aſter, 


A mult receive from B 34 4,115, 5 4. 1 on the Condi- 
tions aforeſaid. 

Seek by Table the Firſt, in the ſecond or laſt Head of 
Tables, the preſent Worth of 20 J. per Annum to continue 
7 "6161" N you may ſee by the Work will be 116 /: 
65. 9 . 4. oy WERE, 


5.816901 
20 


— 


42 116.338020 


Seek likewiſe by the ſame Table, the preſent Worth of 


5 J. 105. per Annum to continue 21 Years, which by the 
Work you may ſee will be 81 J. 155. 14.4, 


14,86 5044 
OO. 
1724325220 

74325220 

281.7577420 

gt 4. J. 4. 
From 116: O6: 9: 1 
: inn 


r 


Reſt h 


f 


A lends to 2 360 J. upon a M 


which time receives the ſaid Rent; at the end of whi 
1 | time 


. 
* 


Rent is 75 I per Ann. Bkeeps his Money 5 Years, Suns 4 
ch 


81 


ortgage of Land, whoſe ' 


S I 5- 


8 


K ==, © rr 


0 
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time they come to Account. The Queſtion is, whether 
this Rent hath cleared the Mortgage; if not, whatmuſt Z 


pay ay —_ Intereſt, at 6 per Cent. being accounted 
on bot es? 


Firſt, Seek by the firſt Table in the former Head of 
Tables, the Amount of 360 J. to continue 5 Years at 6 per 
Cent. Simple Intereſt, which you will find to be 468 J. 


e 


Pa. en 1.5 - 65.00 | ON ER 
| Secondly, Seek by Table the Third in the ſecond Head 
of Tables; what an Annuity of 75 J. per Annum will a- 
mount to, forborn 5 Years at 6 per Cent. fimple Intereſt; 
which you will find to be 420 / which B — pay unto 
before he have diſcharged his Mortgage. 


5 60 
YE 


2800 
3920 


420. 00 


rene 5 
A Merchant is indebted 360 J. the Creditor is content- 
ed to receive the ſame at 10 equal yearl Payments the 
Debtor allowing for the Forbeatance of $1 ame Money 
after the Rate of 6 per Cent. ſimple [ntereſt. The Que-, 
tion is, what thoſe Payments ought to be? Anſirgr, 
454..7.5. T 2 den: Loc +, 80 PIER, 


1 


Seek in the ſecond Table of the laſt Head of Tabee 
for the Numbers over-againſt ro Years, and under 6 per. 
Cent. which Number multiplied by 360, gives Pn 
fa » 4 PF, 21 LI 5 1414 Lov + 3194 e 


* 3 * P 


Simple Intereſt. . 


Cee the Work. 
125984 | 
360. 


— — —— 


755904 
377952 


45.354240 


9UEST. iv. 


A Gentleman bequeathed 185 oo 7. to his Daughter to be 
paid her at 14 Years end. Executors deſire to pay 


ready Money, ſo they may be abated after the Rate of 5 | 


t. fimple Intereſt. The Queſtion is, what V. 
Money will pay this Lagacy? Anſwer, 8821. 75.04. 


Seek in the ſecond Table ; an 125 Head of . 
for the Nymher over; 92 * ear, and under; 
c 


N which multi 27 1135 7000 the Anſwer. 5 


Die Work. 
. 588235 
3500 


— —„— — 


2941175 
885 


882. 352500 
2 UESTF. V. 


8 Intereff being computed 


or f nnni 


ver- ggainſt it is 1 ag whi $ It muſt continue 
ſamewhat Shave 70 z.and to find what, ſay, As the 
erence ixt t Ha d the next bigger Number 


676957 


1 Gentleman hath 160 J. which he would lay out to : 
Me Ti J. per 2 e How many Years muſt tbe 
* impl. 


5 2 Hie. is TY » quite 8, which ſheyys be gives | 


x 
- 


bi 


econdly, | Seek in Ki firſt Aab N the laſt Head of f 
n e the Sf leſs, ck ew is 9.937509, and | 


BB 2258. 


FP 


OT” IIS OTE em ar St th 


Siiple Intereſt. 261 
676957 to 2 :;Tothe Difference of the {aid next leſi and 
8(vis.) .9625 to. oh Parts of a Tear, equal to 1 Month 
and 5 Days, accounting 13 to the Year. $0 his Ain 


mult contisue 10 Years, 1 Month, and 5 Days. 
Let theſe ſuffice in this Place. | 


We ſhould naw 3 to Cape gone Intereſt and Aue 
guiries, but being beſt wn by Loga- 
rithms, we will —_ treat of them 6 when we come in- 
to Logan ithmetigal Arithmetick. 

We ſhall now proceed to other Parts of Arithmerick, 3 


4s Tret and Tare, Harter, Fellowſhip, &c. 


— 9 


Rules in Tret and Tare, &c. 


Ti are n commonly uſed a mon Mer⸗ 
chants, in ſuch Commoditiengs are fold by Weight. 


Tare is the Weight of ore g, Cheſt, Hogſhead, ESc. 
wherein the Goods are carried > put. p 


Tret is au Allowance of * in 100, or 104 IU. for 
$, wherein i is Loſs, as Treacle, Sugar, &c. 


Cloff i is an Allowance of 2 pound n every Draught 
which exceedeth 300 Groſs Weight. _ = « 


Subtile is the Weight of the Goods when the Tare is 
dubtracted, but not the Tret. 


Neat Weight is the Remainder when 3 (if both be 
alow'd); are taken away. 


'JUESTION |. 
In 6 Ba os of Raiſins, marked with. the Groſs Weight, 


26 2 Lare 20 Pound per Bag, what Neat 
Weight? 


as „ ﬆ@ 
1 


nn. 


i. 4 Tret and Tare. 


, Multiply 20, the 
wad t of each Bag, by 6, 
the Number of Baps pro- 
duceth 120, which divided 
112 gives 1 C. o g. 8 1. 
which ſubtracted from the 
Groſe, gives the Neat Wit. 


20 
6 
0 —— Q. 
112) 120 (10 8 


——k — * Ss s —— * — 
. - —— — — ——— 2 — — 23 > oo 
——ws ©. 


N > 190g $41 : 
1 30. 12 46. Groſs, Tare 12 tb, Fer C. boy 


many C. Neat): 
Firſt find the Pounds Groſs, 
add th "To find the Tere: 
Thus 345 3 2 „ . D } 
"SE Sey if 1121 t 38 
— — ' _ 12 | 18 T 
1387 dennen, 5 1% 
| 28 5 0 O07 qIGG: 
— — 38848 
JJ 
39 633 2775 i MON WY TID0GKKEL 71 I 466776 (4162 
. the Tate 
38848 1b. Groſs. 5 44 
4162 Tare Sub. — — : 
N eaten ks C. 7. 5. | e© 181 't 
1150 34686 (309 2 22 Neat We. "Gy . 
336 | 697 
= "mo | _ 
10 
1008 156 


Reſt & 78 15. = to 2 4. 22 1b, . 


Rem. 32 Inconſid. 
29 ES 1 


Tret and Ture. | 263 
QUEST. ui. 


In 674 C. 29. 16 1b, Groſs Weight, Tare 14 1b. per C. 
what Neat Weight ? 7 antes 
| E 4 8 


$ 674 2 16 GroſsWe. 
84 1 9 Tare. 


— 


* 


590 1 7 Neat Wt. 

When Tare, as here, is an Aliquot Aliquot Parts of 112 
Part of 112, take ſuch Part of the lb, 
Groſs Weight, which Subtracted yqis=753 
from the Groſs leaves the Neat tis = 
Weight, as in the Example I take 16is =$ 
+ Part for 14 Jb. 28 i 24 

Any Aliquot Part is ſhewn in the 5$56is=+ 
annexed Table. 43 3 © Wghezzt 

The Tare in the ſecond Queſtion might have been 
found more quickly, as in the following Queſtion, where 
the Tare is no Aliquot Part of 112. * wo 


QUEST. IV. 


In 246 C. 2 4. 161. Groſs, Tare 21 l. ferC how many 
Hundred Neat? Arſw. 200 C. 1 4. 16 /b. 
Reduce the Groſs into 


Pounds thus, To find the Tare. | 
C. . 3b, C. 43. 1. ere to find che 
246 2 16 246 2 16 Tare I multiply the 
4 21 | Groſs C. by 21, and 
— — for the 2 Quarters I 
986 246 took ofthez i Pound, 
28 492 and becauſe 16 is + 
— of 112, I took 4 of 
17894 35166 21, which is 3, which 
1973 10 4 1 1 
9 _ 3 s in the R 
27624 Ib. Groſs —— ga 


5179 4 Tare 51794 Tare. 
— C Ib 


— 5 
112) 224444 (200 x 164 Neat Wt. 
224 The 


264 Tret and Tars 

The laſt Queſtion may be 

anſwered as in- the ane q 

Work ; for though 21 J. is not 

an Aliquot Part of 112 J. it C. 4. 1b. 

may be parted into Aliquot 4-246 2 16 Groſs M. 
Parts (v22.) 14 and 7. For 4 30 3 9 2 T 
14 /b. take ; Part, and for 7 r5 1 1845; 
Ib. take + of 143 thoſe two bas | 
added together . gives the 
Tare, which SubtraRed from 


- 


the Groſs leaves the Nedt 200 x 16 1 Neat. | 


Weight as before. Fhur you 
may do in many Caſes; which 
the Learner ſhould obſerve. 


Fri 72 C. 3 4 14 W Groſs, Tare 16 B. Fer C. Tret 4b. 
Fer ro, how many C. Neat? C. 4. 1 * 
The Tare is found as be- 3 52 3 12 Grofs Wt. 
fore, which Subtracted from 10 1 18 Tare. 
the Groſs, leaves the Subtile, ——— 
which I divide by 26, which 23 62 1 22 Subtile: 
is 4 of 104 quotes the Tret, 2 17 'Tret. 
which taken from the Sub. cc 
tile leaves the Neat Weight. 60 o og Neat Wet. 


AES T. VI. 


la 6 Hogtheads of Tobacco, containing 56-C. 2 4. 201b. | 
Hogſhead, 4b. per 104 Tret, and 
2. U. upom every 336 Groſs Weight for Cloff; what will | 
the Neat Weight coſt at 6 4. 4 = Pound; 51k. rrs. 84. 

other Charges? Auer, 


Groſs, Tare 30 /b. per 


being deducted for Cuſtom an 
108 J. 11 5. 94. 


See tbe following Work. 


— — "ow K- as 


SO.) — Ac H 


The Rule of Barter. 265 


See the Work. 
Ib, Mul. 30 336) 5931 (17 StheCloff. 
112 1 
6 6 
* | 180 Tare. E. 40 
672 2571 
1 26) 6168023771 Tret. 2352 
56 52 — 
20 1 219 


96 
6348 Groſs, 78 At 6 4. 1. Wr. 5914 
i80 Tare — 


— 188 2957 

6168 Subtile 182 246. 5 

237 Tret. 6x — — — 

—— 6 8.3203 . 54. 

5931 in 1 
17 Cloff. T. 160. 7 I 


Ts fo 108. 11. 


8 


Arter is a Rule by which Merchants or others ex- 
change Goods of ſeveral Prices and Quantities, fo 
as to receive.no Loſs by ſuch Truck or Change. 

Obſerve the Nature and Work of the following Que- 


ſtions. 
OUESTION I. 
How many Pound of Sugar at 4 4. 4 per Pound, muſt 
be * in Barter for 60 Groſs of Incle at 8 5. 8 4. per 


Fin By Practice find the g. 4. | 
Value of the 60 Groſs of, At 8:8 Groſs, Wt. 60 Gro. 
Incle at 8s. 8 4. per Groſs, 


which will be 26 J. which 24 

dried by the Decimal of 2 

4 4. +, which is . 01835, — 

77 1386 +, the Number Facit 26 J. 
* ſought, 


M m 01875 


266 | The Rule of Barter. 
01875) 26.00000 (1386.666 


1875 At 4 4. lb. Wt. 13863 
+544 | | 05] 6 6 
2 13 3 
Ker, OY Proof. O b 3 
16250 — 
15000 | (6 oo 0 | 
12500 
11250 
— 
1250 


Or the laſt Queſtion may be wrought thus: Bring the 
Price of a Groſs (vis.) 8 5. 8 4. into Pence, which will 
be 194, then ſay, | | / | 
If 44. f or 4.5 become 104 4. what will co become? 
Facit 1386 5 as before. 
But you may obſerve the Terms are not methodically 
ſtated ; but becauſe the zd multiplied by the ad, and 
divided by the iſt, gives the true Anſwer, we ha ve ſo pla- 
ced the Numbers: The Reader therefore is to conſider 
ſuch Caſes, that he be at no Loſs; for the Reaſon is cyi- | 


dent. | 

82 e S 
A hath 2 Packs of Cotton-Wool at 240 4b. per Pack, 
and at 15 4. per Pound ready Money; in Barter he will | 
have 16 4. J. B hath broad Beds at 5 5. per Yard ready 
Money. The Queſtion is, to know how B muſt raiſe his 
Beds jn Barter per Yard, that he be no Loſer, and how | 
many Yards will be equivalent to the 2 Packs of Cotton? 

Find firſt how much he muſt raiſe his Beds in Barter, | 
thus; if 15 4. become 16 4. 1, what will 5 $.? Facits 5.6 4. | 
this done, at 16 4. per Pound, what will 2 Packs, or 480 l. 
coſt? And Note, that as many Pence as the Pound coſts, } 
ſo many Pounds will the Pack coſt. So the two Packs will 
coſt 33 Pound: Then, as in the laſt Queſtion, divide z; 
by the Decimal of 4 5. 6 4, ( vix.) . 275, quotes 120, the 
Number of Yards ought, | 


"oo | wa w> QA 


The Rule of Barter. 267 


See the Work. 
d. 3 
Firſt, if 15: 16.5 :: 5 
5 
15) 82.5 (5-5 Facit 5 8. 64. 
75 
75 
75 
Seconaly, 275) 33. 000 (120 Yards, 
275 | | 
— At5 5.6 4. Yd. Wt. 120 
550 | * 
350 30 
3 | x 
.  ©0 _—_ ; | 5 
Facit 33 


29 ES T. III. 
Ahath 100 Yards of Kerſey at 3 5. per Yard read 
Money, which he barters with B at 3 5. 6 4. taking ſmall 
Hair Buttons at 15 4. per Groſs, which are but worth 
12 4. How many Groſs of Buttons will pay for the Ker- 
ſey; and whether doth A or Z get the better Bargin; 
and by how much ? 


Firſt, at 3 5.6 d. per Yard what 100 Yards ? 


12.5 
3.0 


— D—bäää— 


Facit 17.5 or 17 l. 10 5. 


M m 3 Secondly, 


The Rule of Barter. 


268 
Secondly, .c625) 17-5000 (280 Numb. of Gr. ſought, 
1250 | 
$000 | 
5000 


0 | 
Thirdly, At 3 5. Yd. Wt. 1000 


— — 


10 
5 


—ů— —ͤ— 


Facit 15 A. 


Fourthly, At 12 4, Gr. what 28.0 
Facit 143. 


Fs Goods are worth 15 J. and B's Goods worth 14 . 
by which zt is evident B gets the better Bargain by 1 


Pound, or 20 Shillings. | 


— 
But if it were required to know how much per Cent. 
B hath the better Bargain; then ſay, if — become 15 J. 


what will 100 J. become? Anſ. 107. 142 or 7.142 the Gain | 
per Cent. Oy | - 


14) 1500 (107.142 


. OY Oo at St. a ap i ng rs 2 * 


The Nule of Barter. 269 


SUEST. IV. 


Ahath Linnen Cloth at 10 4. the Ell ready Money, in 
Barter 12 4. B hath 36 10 Pound of Sugar at ) 4. the Pound 
ready Money, and would have of 4 35 J. in "Oy Money, 
the reſt in Linnen Cloth. The Queſtion is, what Rate 


the Sugar bears in Barter, and how much Linnen Cloth 
A muſt give unto 5 | 


It is evident that as much Sugar as 2 receives ready 


Money for, which is 35 Pounds worth, he ought but to 
have 7 4. per Pound for it. 


However, firſt find the Barter thus, if 104: 124. ::74: 
facit $-$, then find the Quantity of Sugar .7 muſt have 
for his 35 J. thus if 248: : : facit 1200 1b. of Su ar, 
which ſubtract from 3610, reſteth 2410, which at 8 4. 
the Pound, will amount to 84 /. 75. or $4.35, which di- 
ided by the Decimal of 1 Shilling, vis. .o5, gives 1687, 


the Quantity of Linnen Cloth, in Ells, which was required. 


The Rate the Sugar bears in Barter, is 8.4 B muſt 


receive 1687 Ells of Linnen Cloth, and 35 J. in ready 
Money. 


OUEST. v. 


Two Merchants Barter, A hath 20 Hundred of Cheeſe, 
it 21 $. 6 4. the Hundred, Z hath 8 Pieces of Iriſh Cloth 
itz J. 14 5. per Piece. The Queſtion is whether muſt 


_ Money, and how much? Anſ. A muſt pay to 
24. 


Firſt ſay, at 21 5.6 4. the C. what 20 C. 
1 


Anſ. 211, 10 5. A's Goods. 0 


— 


Facit 21 10 
Secondly ſay, at 3 J. 145. fer Piece, what 8 Pieces ? 


24 


4. 29 12 B's Goods. 4 
* 21 10 | 3 
ket 8 2 Facit 29 12 


270 The Rule of Barter. 


2UEST, VI. 


A Barters with 2 Silk Stockings at 30 8. per Pair, 
which are vendible but for 26 5. and would have + ready 
Money, and again 10 J. per Gent. for Stuff at 45. per Tard 
ready Money, how muſt the Yard of Stuff be valued to 


equal the Barter? 
E 


. Firſt I ſay, if 100 : 110 : what 30? Facit 33 


Then becauſe A would have + in ready Money, the 
Barter only reſteth in the 3, which is the Remainder; ? 
wherefore ſubtract 3 of 33, which is 11, from the true 
rom itſelf, to wit 33, leaves 22 


Price 26, reſteth 15, and 


then ſay, 


If 15 : 2 


J. 


30 


33.00 


$::22.4 


4 . 


15) 88 (5 4 
75 


—__— — — 


13 
UF. VI. 


A Barters with Cloves at 6 5. for 3 5. 6 4. per Pound, 
and is willing to loſe 10 l. per Cent. to have + ready 
Money; What's the or Price of a Yard of Velvet deli- 
ver'd at 22 5. to equa 


J. 
Firſt ſay, If 100 


. 


l. 


7˙5 


— — 


450 


630 


: 90 2: 


the Barter? 


5. 
7˙5 


8 $ 


Anſ. at 5 5. 4 


— 


Facit 6 5.9 4: | 
: 


Next, 


* 


tc 
0 


al 


ET VU” Vw 
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Next, for ready Money, which he deſires, abate from 
5. and 6 4. the Bartering Price 4 thereof, which is 2 8. 
64. reſt 5 5. then take 25. 64. from6 $94. reſt 45. 34, 
„ S. 4. | 
Then ſay, If 5 : 4.25 :: 22 
22 
850 
850 
3 8. 
50 (18,7 equal to the juſt Price of 
$7 4) . a Yald of Velvet. 


The Rule of FELLOWSHIP. 


T H E Rule of Fellowſhip is for Merchants or other 
Traders, where they have joint Stocks in Company, 
to diſtribute unto every one his proportional Share of the 
Gain or Loſs, according to his Stock laid out. | 

[tis divided into two Parts, commonly called the ſingle 
and double Rule of Fellowſhip, of which in their Order. 

In the ſingle Rule, having the particular Stocks, and 
tie whole Gain or Loſs, to find each particular Gain or 
Loſs, obſerve this general Rule. 

As the total Sum of the Stocks: 

To the total Gain or Loſs : : 
8 each Man's particular Stock: 
To each Man's particular Gain or Loſs, 


QUEST. 


292 Single Rule of Felhwſhip. 


2928. . 


Three Merchants put in Money together, 4, Y and C. 


A put in 20 J. put in 3o J. C put in 40 J th Pal 
180 J. what is. each Man's Part of the Gain? ey gained 


A 20 
B 30 The total Sum 90 J. Gain 180 J. 
C 40 
Sum 90 
Then ſay, 
3 J. 
Firſt, For A's Share; If 90: 180 :: 20 
20 
90) 3600 (40 for A. 
360 
oo | 
8 J. 
Seconaly, For B's Share; If 90: 180 :: 30 
Sn” 
90) 5400 (60 for B. 
540. 
00 
1 4 J. 
Thiraly, For C's Share; If 90: 180 :: 40 
Part. 40 
* ROK: it £5: — pan p 
Bs 60 © + go) 7200 (80 for C. 
C's 80 | 720 
Sum 180 for Proof. oo 


But if you conſider the Obſervation belonging to the 
Queſtion, in the Rule of Three, you may contract your 
Work in this and the like Queſtions, as was there intima- 
ted; for if you divide your ſecond Number 180, by your 


firſt Number 90, and by the Quatient 2, multiplying AZ 
— "je 


\ 
| 


Single Rule of orgs 273 
Tee 


See * Wark. 


90) 180 @ Mult, 20 / Mult. 30 
130 By 8 By 382 
po 0 2 Sor Gains 
40 Gain. 
Mult. 40 B 60 Gain. 
by 2 C 80. Gain, 
80 = C's Gain, 180 Proof. 


But if you conſider this > Queſtion, the Anſwer may 
more quickly be found yet ; ſeeing the Gain was 
double to the whole Stock, each Man's Gain will be 


double to his Stock, and ſuch Conſiderations as theſe may 
be of good Uſe in many Caſes, | 


2 U E Ss T. II. AS 
A Chap man breaking, owes unto our Men theſs fol- 
lowing Sms of Money, vis. . 728.51 


. -* - 


ms Hs | 
cA. gr. 9 6 His Whole Eſtate is EY to bo 
T B 72 19 3| but 1487. 25.6 4. What muſt 
JC. 114 13 9| each have of the ſame, and 
D,264 17 what will it be ger Pound ? 
Sum = 474 ; 00 00 CPS 


du 


If you work this G * contracted Way, the 
Quotient will be the Anſwer per Pound, to wit y 5, 34, 


274% Single Rule of Fethowifip: 
474) 148.125 (:3125=6 5, 


3 d. what each muſt have per 
Pound. 


| 


. * . . 


o = 
. * 
4 1 


1422 1 


592 Reduce the broken purts of each Man's 
4374 Money into Decimals, which multiply by 
3125, give inthe ſeveral Products what 
ny each muſt have. 
o93$.-: 


2370 
2370 


= wink Bit wthogO eid: bildes wor 3 7 
Mult. zz 4.6875 ul. e 72,9625 50 Malt. 21.475 
9H 01 (BIB BY, 13125, By 3125 
| 23017 35 N b itn) { £7 6h: rn 01681 LUNA 

5734375 36181235 q 61073) 
227170 1459250 4290 
1146877 15873 boo 21475 
"4 A u 8875 2 691 484455, | 
C=35.83984375 B=22.85578125 NM 710937 | 


T 
? * 
* 


- . 
- 

* 

" 


* 
. 4 0 
19 
. 
* * 


794625 Proof 148.1250000 = 148 oz 6: % 
| D 7hah75" " (4 abi 7+ > ow Fen 5 
TIE ** inc 


. £% 8 * * - . 9 * n . FI i \ * d 
2! AX (2? „ «= 1980 +. X. 199041 > & * g 44199 Jer 


A, Sand C put in Money together, A put in 20/.B q 
and C put in 85 J. they gained 63 J. of which Y took up 
21 J. What did A and C gain, and B and C put in? 


* 

x 
e 7 

32 

f 1 

7 _ 7 

X 4 % 
= 447 
9 * * * . 
9 

0 * 

rg 
tg 
3 oy 

uy 
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' Firſt, Find Ax Gain, thus; If 105, the Sum of all the 
Stocks, gain 63 J. what will 20.7, A's Stack gain? Nit 
12 4, for As Gain. oa items ba 
Secondly, Find B's Stock, thus; If 12 J. which is A 
Gain, come from 30 f. A's, Stock; your will 21 / come 
from, which is Z's Gain? Faci 36 „ which is Z's Stock; 
| then C's Stock muſt be the Remainder to 85 (vjz.) 50 J. 
| And if you ſubtract Aand B's Gain 33 from the whole 
Gain 63, reſts 30 for Cs Gain. 


| 29 ET. IV. 

A,B and C put in Money together, A put in 201. B 
30 J. Ca Sum unknown; they gained 36 J. C took up 167. 
what did A and Z pain, and C put in? 

Subtract C's Gain, 16 J. from the whole Gain 36 J. reſt- 
eth 20 J. Then ſay, If 507. Hand B's Stock, gain 20, what 
will A's Stock, 20 J. gain? Facit 8 for A, then & muſt 
have 12. To find C's Stock, ſay, If 8 Pound, which is 4's 
Gain, come from 20, what will 167, C's Gain come 
from ? Facit 40 J. which C put in. 


| 2UEST. V. | 
A. Z and C pyt in 360 J and gained 2701 of which as 
oft as A took up 3 J. Y took up 5 J. and as oft as B took 
51. C took up 7. what did each ain, and put in? 
| ws ho me Number for A; that the reſt of the Parts 
may be taken without Fractions: As ſuppoſe 4 had 9 /. 
then B muſt have 15 l and G21 J. whoſe Jum is 45. 


— OT Io. 


So > wo a» .c,” | wE..q; . 


9 54 
Then the Proportion is, as 45 to 20, So :: 15 to 90 


21 126 
But you had better find a common Multiplicator, as in 
the contra cted Wyy 7e. 8 


2 For the Stocks. _ For the Gains. 


p | 45) 360 (8=Com. Mult. © 45) 270 (6==Com, Mult. 
1 360 R 


— — : — 


A — "Sp og 


276 Single Rule of Fellowſhip. 

Then $ times 9 18 72 J. hen 6 times 9 is 544 
And 8 times 15 is 1203. And 6 times 15 is 90 g. 
And 8 times 21 is 168 C. | And 6 times 21 is 126 C. 


NIN e 
. S VEST. NE: ;; 
Two Merchants Company, 4 puts in 36 Pound, and 
taketh + of the Gain, what did & put in? 
If Atake up +, & muſt needs have 3. 


Then ſay, If 4 : 36 :: +: Facit 24 for B. 


Proof 270 


Seeing the Denominators of the Fra ctions are equa], 
neglect them, and work with the Numerators. 


28 KUE & 7. VII. 

Two Merchants Company, A put in 200. and 2 put in 

144 Ducats; they gain d 67 J. 10 f. of which A took up 
30 J. what is the Value of a Ducat? Anſwer 65. 3 4. 


Firſt find aStock * B, * to A's Stock, thus, 
If 30: 20 * 67.5 | 


144) 45000 (.3125= 20 
to 65. 34, rere | 
432 30) 1350-0 (45 J. = to 144 Duc. 
i8 120 
144 . — 
360 150 
288 150 
720 * 
120 9 


_—_— a mo Accu 
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QUEST. VIII. 
Two Merchants put in Money together, and pained 
120 J. their Agreement was, that A ſhould have 101. per 
Cent. Gain, and B 87. per Cent. what muſt each have? 
Suppoſe each Man's Gain per Cent. to be his Stock, ſo 
d Fs Stock will be 10 J. and 2's Stock 8 J. whoſe Sum is 


18 J. then ſay, If 18 J.: 120 l. :: 1004. Facit 66* for A's 
Gain, then & muſt have 53 4. 


18: 120 :: 10 
10 


18) 1200 (66 fs = As Part. 


- - 
* 1 1 
— — — — — —_— » 
- - * — 2 — - 2 
- 
> - 
- — . — 
>=. O - 
* 


108 
— 
120 120 
W : ug 
1 | 12 $3+.Z's Part. p 


AES T. IX. 


— ow 4 
- ——_w_ 


A, B, C, and D put in Money together, and gained a 
in Sum of Money, of which 4, Z and C took 60 J. B, C and 
up D took 90 J. C, D and A took 80 J. and D, A and B took 
up 70 J. what diſtinct Gain did each take up? 
Us, Add theſe 4 Numbers into one Sum, which makes 
300 J. in which each Man's Money is named 3 times 
therefore take 4 of it makes 100 / for the whole Gain; 
from which ſubtrat 4, B and C's Gain 60 J. leaves D's 
Gain 40 J. and from the ſame Sum 100 J. ſubtract what 
B, C and D took up, leaves 10 J. for 4; and from the 
ſame Sum 1co l. ſubtract what C, D and A took up, to 
wit 80 J. leaves 20 J. for B's Gain. And laſtly, It from 
100]. you ſubtract what D, A and Btook up, 70 l. leaves 
39 l. for C's Gain, So A had 10 J. 20 l. C 301. D 40 l. 


—— - 
4 — —— 
8 — 
_ =_ 4 \ bd 
- l - 
- - 


— — 


- 4 _ ' > 
— 4 jo. — — : 
—_— — — * 
—  — —— — 
_—_— — 
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= _ 
— — — —— 
— 
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— 
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RUEST. X. 
Rag 1 4 Hive of Docs for he ee of 
'whic m d, Ch, 
„ „ e eee 
the natura 20 $hi It 
they need, in mono Queſtion, 69. ha 


\ farts Bet the Gem to be paid i bs 263, 
on 


10 of 20==5:0 wherefore20 5. m be divided 
3of 20=4:0 into ſuch Proportion as the Parts 
60f 20=3: 4 bear one to another. 


Sum = 19:0 


Wherefore, reduce the Fratians 4, 3, + 2, into a com- 
mon Denominator, which will be 28. 88, 88, 38, and neg. 
lecting the Denominators, add the Numerators into one 
Sum, which will be 57, then the Proportion is 

$. 


| 8. 09:7 _ 

I5 ta: 's(_ 

As 57 LIE 75 l 
an * 


Proof 20: O 


But if the Agregmien had been, That 4 muſt pay 13580 4 
Ci, Di, then 25 "we would have exceeded the Whole. 


I. 20 ib 19: 7 s n this Caſe 7285 as befare, by te- 

125 is 6: ycing the Fractions into common 

A 201% 5 Denominators,. which will be #, 

Apdz of z0 is $9 38, 88, 88. he Sum of 1 wu 

tators is 77: . g 
Sum is 25:8 l 


139 
11 


—— — 
3. 30:19: 5h 208 
A677 — 115 Uſe Payment. 
| 12: to: 37] 


15 t: 37 


Proef 70 0 


6 


FACTOR 


. * 5 . % * 
„ * 7 — 0 9 1 * 
\ % e " 2 s ) * - 14 * \ 1 


| » 2 Ah Ak 
el AA An — 


FACTORSHIP. 


NDER this Head may be reckoned thoſe Que- 
ions Which delodg to BaBtarſhip,Gach as' er 


following. 


DUES 6 1. 
A Merchant, uit unto his Factor 5011, and;if the 
_— t in 30, h be Will allow im haff bf the Gain; 3 
oa is. Lok Factor's Perſon eſteemed at? 
N 30 J. from 56), reſteth 20 J. and ſo much is this 
1 8 eftremed at. The Reafon iv evident. L 


dog ait! E S . II. 
ee nt delivers unto his Factor 601. and e 
lim for his Gains; Af the Gain: What Money muſt the 
2 48512 chat he wa have equal Gas? 
5b f. take J, Whichiis 20 L Wesch fubrradt fro 


601. leaves 40 J. which, the ho yes muſt put in to have 
half the Gains. K 1 
* 24 - 20017933 4 | 195 31Tk e 


my 1121 | 2 U E 2. Rd os: 

A Member, Gerte A Factor 500 l. 9 
ns Perſon at 200 J. When they lawns up'their Accoutits, 
te- they gained 20 f. Per. het What is the Factor's Part? 


0 560 add 26850 dem is 700 ken Tay, If 100 f. 
win 20 J. e Wir 10 L chen if c, gain 


140 J. What 280 1 40 J. the Factor's Part, and the 
Merchafie mut have 


niet) : RUE Wat AV: N 
AF actor PEW a 1000 J. from a n to which 


te adds 300 J. of higewny hjs bee eſteemed at 2601. 
e muſt Ho Fa 125 e ,of the ( 


5 evi dent t Fad Fe Stocl VI i660 7. ahd the 

Aon s own wok. . er with 1 His perſonal 

las, wakes ge ish the Fact tor $ Stock is equi- 

3 "The 
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The Merchants Stock 1000 
* Wan N 560 
— l 

Sum 1560 


Then ay if 1560 : 560, Facit 123 for he FaQuor's 
hong ; hen the ns ik muſt have 13 for his Share. 


Double F2rLowsn1p, 


T is called Double Fellowſvip. EEE their Gaines are 
different, not only in reſpect of, their Stocks, bur in 
reſpe& of the time of Continuance in Company. And that 
you may work any | ſuch Queſtion, obſerve this general 
Rule. 

As the total Sum of the Produtts of each Man? + Mone 
and Time, is to the total Gain; ſo the particular product 


of each Man's You and Time, is to cach —— Nr 


cular Gain. AES I's 


A and B put in Money together; 404 put in 201. and 

2 put in 20 J. likewiſe : But #'s he's was in Com- 
ny 9 Months, and Z's but 6 oO z they ee 60 
Wund What 0 each have ad, 


a Money multiplied by his Time, is 180 
—— MY Maney. aner * a Time, is 120 


e eee 


180 : 36 £s Gain. 
1 1 as «yoo 1 760 f. 4, 120 : 14.5 Gin 1 
2 U E 5 2. 1. . 
F * 2 and. G 1 in Money t cher 4 if put in 20k for 
6 Months; H put in 46 , ors barks, IST C's Money 
was 60 J. whic continued 10 05 pavy 2 Months ; tha 
common Gain was 36 J. Wust falt each have of the 


Gain ? Firſ, 
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rſ, Multiply As Mone 20 Pounds 
at By his Time ; 6 Months, 


The Product of 4's Money and Time = 120 


Multiply B's Money 40 Pounds. 
By his Time 3 Months, 
5 | | — 
The Product of B's Money and Time = 120 
Multiply C's Money 60 Pounds. 
By his Time 2 Months. 


The Product of C's Money and Time = 120 


Now ſeeing the three Products are equal one with ano- 
ther, it is evident every Man muſt have an equal Share 
of the Gain: So each Man's Partis 12 /, 


6:30:48 e . u.. 
4 A, B and C put in Money together; 4 put 207. for 
; Months, Z put in 30 4. for 5 Months, and C put in 40 J. 


for) Months; they gain'd 60 I. What muſt each have 
of the Gain? h | 


F Multiply every Man's Money by his Time, and the 
three Products will be found to be, for A 60, for 8 1 50, 
and for C 280, whoſe Sum is 490. 


| - g 60 ; ' 
Then ſay, if 490: 60 py Facit 35 
| 34. 

E 


— * vb Þ 


Sip Tn Ele 
N 


280 
— 


wahas Proo 60. oo 


. 

A and B Company: A put in the firſt of anmary 507. 
but B could not put any Money in till the firſt of May; 
What muſt then put in, to have an equal Share with 4 
i at the Yearsend? _ 0 

If I mujtiply 530 J. which is £s Money, by 12 Months, 

. which is 4s Time, it will produce 600. Now it is plain 
16 that B's Money can but be in Company 8 Months; it is 
„ I kewiſe evident that ſo much Money is required of B, 
. Oo which 
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which multiplied by 8, ſhall produce 600; divide there- 
fore 600 by 8, quotes 75, which is what B muſt put in, 
| 8) 600 (75 
56 


75 
40 


— 


2 
KUE Vet ail 

A,B and C keep Company; A put in the firſt of March 
60 J. B put in the firſt of May 160 Yardsof broad Cloth, 
and C put in the firſt of une 240 Ducats. On the firlt of 
Fanuary following, they accounted their Gain; of which 
A and took up 456 J. BandC. took up 431 J. and C. and 
A took up 375% The Queſtion is, What was gain'd as 
well in the whole as a-part; what B valued a Yard of 
Cloth at, and what was C*s Dueat per Piece? 

If you add the three Numbers together, and take half 
that Sum, becauſe every Man's Money is there named 
twice, you will have the whole Gain. 


R= 
See the Work. 

To find the ſeveral Gain. 
From 631, the whole Gain, A and B's Gain was 456 
Sub. 431, B and C's Gain. B and C's Gain was 431 
C and A Gain was 375 
Reſt 200 = to As Gain. —— 
5 Tbe Sum is = 126: 
From 631, the whole Gain, The half, or wholeGa.631 
Sub. 375 C and 4's Gain. | 


Reſt 256 = to B's Gain. ThenC'sGain muſt ber7; 


To find the Value of a Yard of Cloth, there are ſeveral 
Ways; we ſhall perform it at two Operations by the Rule 
of Three, which I conceive may be moſt beneficial to the 
Learner, becauſe one Operation will be Inverſe. ' 


Firſt, therefore ſay, If 200 I. come from 60, what will 
256 4. come from? Facit 380. 8. T 
is 98 N l 


/ 


—— 7, py 


» 


PR, DP Cx A. TU” = 2X 


12 Shillings. 
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0 J. 
If 200: 60 :: 256 
60 


200) 15360 (76.8 


1400 


1360 
1200 


1600 
1600 


O 


Then ſay, If 10 Months come from 76.8; what will 8 
Months come from? Facit 96. For ſeeing the Time is leſs, 
it muſt come from a greater Stock. 

. 
If 10: 76.8 :: 8 


10 


8) 768.0 (96 = the Value of the 
72 whole Cloth. 

— = 
48 


— 
O 


Divide 96 J. by 160, gives the Value of a Tard, vis. 


160) 96.0 (.6 S to 125. 
960 


3 | 
After the ſame Method muſt you find the Value of a 
Ducat; for firſt I ſay, If 2007, which is 4's Gain, come 
from 60 J. which is 4's Stock, what will 175 J. come 
from, which is C's Gain ? Anſ. from 521, or 52.5. 
O o 2 200 
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& J. | 
200 : 60 :: 175 
60 


200) 10500 (52.8 


ooo 


Secondly, If 10 Months produte 52.5; what will) 
Months ? Anſ. 57 J. for ſeeing the Time is leſs, the Money 
will be more. 

| M. I M. 


1 10: 52.5 2 75 
10 


J) 525.0 (75 J. Sto 240 Ducats. 
49 


35 
35 


— lũ—— 


o 


Which divided by 240, gives in the Quotient . 3125, 


which is equal to 6 5. and 3 4. the juſt Price of a Ducat. 


1 nen. 

A. B and C Company, and put in together 3822 J. 4's 
Money was in 3 Months; B's Money was in 5 Months, 
and C's Money was in 7 Months: They gained 2340. 


which was ſo divided, as the 3 of 4's Gain was equal to 
F of B's Gain, and 3 of B's Gain was equal to 4 of C's 
Gain; What did each Merchant gain and put in? 
F Suppoſe 


8 


25 1 
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Suppoſe A's Gain was 4 / then muſt Y have 6 L. and 
C 8, according to the Tenor of the Queſtion, which Num- 
bers added together make 183 then I ſay, 


4 52 A's Gain. 

If 18 2234 :: Jo Facir 3 78 B's Gain. 

8 104 C's Gain. 
Next, multiply every Man's Gain by his Time, and 
the Sum of the three Products will be 1274; by which 
dividing the whole Stock, you will compute a common 


Multiplicator, by which every Man's Gain and Time 
multiplied, gives each Man's Stock ſought. 


See the Work. 
1274) 3822 (3 Com. Mul. 


3822 
0 
Ass Gain and Time 2156 
3 
468 A's Stock. 


B's Gain and Time = 390 
3 


1170 B's Stock. 
Then C's Stock muſt be 2184. 


29 ES. vn. 


A, B and C Company. A put in the firſt of January 
100 J. and the firſt of May puts in 150 J. more; and on 
the firſt of September takes out 30 J. The Remainder 
ſtays in *till the Year's End. | b 

B put in the firſt of January 2501, and on the firſt of 
June 60 J more; and on the firſt of November 100 J. 
more ; which continues in *till the Year's End. 1 

C put in the firſt of January 300 7. and the firit of April 
takes out 2007. and on the firſt of Auguſt takes out 50 U. 
more ; the Remainder ſtays im till the Year's end; What 
muſt each have of the Gain, which was 133 Pound?. .. 


6 It 
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It is plain that A hath 100 J. in for 4 Months, and 250 
for 4 Months, and 220 f. for 4 Months, which 3 Produdts 
will be 2280 for A's whole Money and Time; and it i; 
evident that ZB hath 250 l. in for 5 Months; and 3 10 J. for 
other 5 Months, and 410 J. for 2 Months, which 3 Pro- 
ducts will be 3620 for Z's whole Money and Time. It i; 
likewiſe evident that C hath 738 in for 3 Months, and 
100 f. for 4 Months, and 50 4. in for 5 Months; ſo the; 
Products will be 1550 for C's whole Money and Time - 


And by the Work of the ſecond Queſtion the Parts of the 


Gain will be found, 
| A's Part 40.71 

F ar} B's 64.62 

C's 27.67 


Che Sum 133. 


Loss and GAIN. 


Cent. in Selling and Buying Goods; and inſtructs 
us how to raiſe or fall the Price of Goods, to gain or 
loſe ſo much per Cent. or otherwiſe, either with or 
without Time. | 

This is of excellent Uſe to moſt Traders, and there 
being a great deal of Variety in it, we will endeavour to 
make al] plain in the following Queſtions or Examples. 

of - 4 © 
If I buy Yarn for 94. the Pound, and ſell it again for 


13 4. 2, what is gained Fer Cent. or in laying out 100/. | 


at that Price? 


Say, If 94. become 13 4. 3, what will 100 J. become? 


Facit 150, and 150 7 hy gives 50 J. for the Gain. 
9 - 13.5 LIP 


9) 1350.0 (150 
y 
9 —— 
— 50 the Anſuer. 
45 x 
1 


0 QUEST. 


'I this Rule we diſcover what is got or loſt fer | 
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Sd. IL 
If I buy Broad Cloth for 11 5. 6 4. the Yard, how mult 
[ſell it to gain 20 J. Fer Cent? 


| S. 

Say, If 100 become 120, what will 115. 6 4. or 11.5 

become? Facit 13.8 or 13 5. and 9 4. :; and ſo much 
nuſt I ſell it for to gain 20 4, per Cent. 


100: 120 :: 11.3 


Here having cut off one Figure 11.5 
or the Decimal, I cut off 2 more 
inſtead of dividing by 100. 600 
| 120 
120 
. $. 
13.800 Anſ. 13.8 


- DOES. . ole 
Ne [f I buy a C. Worn of Tobacco for 4 J. 135. 4 4. and 
r ell it again for 11 4. the Pound, whether do I gain or 
loſe, and what yer Cent? py 1 
e Firſt find by Practice what the C. will coſt at 11 4. the 
o bound, which by the Work is found to be 5 J. 25. 8 4. 
. den ſay, | | 1 1.2 
1 If 4.666 : 5.133 :: 100: 110 Facit 2.8 
f And 1104, Minus 100 l. is 10 l. the 1.4 
Cain ſought. 0.933 


DUEST. IV. 

[fa Pack of Yarn, weighing 240 /b. coſt 13 J. what 

nuſt a Pound be ſold for to gain 15 J. 10 5. per Cent ?, © 

Find what a Pound will coſt, which in this Caſe is 

aly; for a Pack weighing 240 K. as many Pounds as the 

Pack coſteth, ſo many Pence the Pound will coſt : Sohere 
pound will by that Rule coft 13 4. Then ſay, 


If 
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& | a. A 
If 100: 115.5 :: 13 : Facit 15.015 
13 
3465 
1155 


A — — 


15.015 The Anſwer, 
2 ES T. V. 
A Mancheſter Man buyeth Yarn for 6 5. the Bundle; 
which not proving ſo good as expected, would put it of 


again, ſo as but to loſe 6 per Cent. by it, The Queſtion 
is, what a Bundle will coſt? 


| J. 3 
Say, If 100: 94 266 $5 9.6. 248.4 


Facit 5.64 Sto 55. 54.4% and half a Far. 
thing; and ſo much he mult ſell it for. 


SUEST. VI. 


If I buy Incle for 8 5. the Groſs, how many Yards may 
I fell for a Penny to gain 20 J. per Cent? 


J. J. $. l 
Firſt, 1 ſay, if 100: 120 :: what 8: Facit 9.6; then 
turn a Groſs into Yards thus, multiply 24, the Pieces 
in a Groſs, by 36, the Yards in a Piece, Facir 864 Yards. 
Ihen ſay, If 5s of a Shilling buy of a Tard, what] 
will 75 of a Shilling buy? Facit = to , or) Vds. 
and a half; and ſo many he may ſell for a Penny, and 
gain 20 J. per Cent. 


Sees the Mork. 
28: 12 14 $01 
780 71 (4 I ;, or 7 Ids. +. 


LY ESE. VI. 


If I ſell Incle for 12 5, a Groſs, wherein is loſt after 
5 Per Cent. What did a Yard coſt? Fe | 


Say, if 95 J. come from tal. har doth 125. come _* 
from ? Felt 32 ff. r 
17 * 95 7 Yi 030} "8 * 3 


me dio, 


, — — — = ; BF. | 4 : 
„nue eng 03m ien ban 1000 d: Eon 
See 8 aw A001 5MOIST itn 

| 199 


* 


N 38 


o: oo: oog nad i 00 


AT - EX, "ith, 
x Mb oma # going to a Fair, ſold Fuſtians © 


3 Mus 


* 11 5. 6 wherein was gained 15 J. per Cent. 
and ſeeibg n apman had fo ood, Alle them 
at the latter End of the Fair to 12 f. demand what he 
c. Wl gain'd per Cent. by r 
day, n 115. 64 ain 15 J. whit will iz f. gain? Mul- 
tiply an 9 be found to be 5 J. 
13.5, 00 A 210 bau. 23 08 A313] 
ay 2 bavoT ono iliw I 002 to! WD 55 6: 
1 #507 1 Nel 
a of ee cofag. I 
ds. | 15 


at] b © 64 7. bB90-382006-(t5.652 Gain'd by 
nil | ke RET 


Lofs ad Gain. 


250 
oo . 21 Hol o'r ES T. IX. | 
A Mancheſter Man byys 20 Tun of Cheeſe, with which 


he went into /reland 15 it coſt him * the F © Freight and 
Cuſtom came to 50 1. his own es cam 
to 16 J. 5875 e e 282 to pain 
20 per Cent. by it? 


Collect the Coſt and Charg OY one Sum, and ſay, 
If 100 J. become 120 J. wha will 466 . 13 5. "Y i 


= 
p 
#* „% „ 


1 lo! ais 2 
1 n De b WS r * 
an: fn ray * .boog ot bs IA. . ; 155 : 4 
od zd bagsmob I A gt ois Go £ 1913s | 
Seo! the Work, NN 
4 11h Faire L . lit 161i Ning! 3 5 . 
-1 2d 01 dun dee imn60v104661666': Fur 60 
Say again, If 44800 Pound of Cheeſe (and 


many! 


in 20 Tun) coſt 560 Pbund, hat will ene * col} i 
Anſ. 3 4. As by the Work appeareth. 
$1 
6 
If 44800 : 560 :: 1 
| | . 
| 1 tis ins Sector: to 3 4. 
ie ou 
2900 
. 2 
E Tl 
2224000 
* 
IT: 0 
O22 
on 
2A ec < 


a ww#r., fa «a Yoon www 
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D , 

nd A Merchant ſelling Corn at 8.5. the Buſhel, gained 107. 
ne Cent. but afterwards being by a falling Market forced 
TY to ſell it for 7 5. What did he gain or loſe per Cent. by 


this laſt Sale ? 
Say, if 8 5. made 1107. what 7 5. ? Facit 964, whereby 
ay, he loſt 3 J. 15 5. per Cent. by this Sale, 


8: 110 :: 7 


, | 
8) 770-(96% 96%. 
1-42 Eo 3˙ 
. 
2 
'C" 2 


If I buy Tarn for 9 4. and ſell it for 12 4. and allow 3 
Months for Payment, what do I gain per Cent. per Anu. 

This Queſtion admits of 'a double Meaning, and by 
that means of a double Anſwer, | a e 


For firſt, it is evident if he on this Sale had received 
ready Money, be would have gained 33 J. per Cent. but 
ving 3 Months for Payment, his Gain muſt needs be 
Fe, y as much as the Rebate of 133 J. J for 3 Months 
amounts to. Which by Propoſition the-Second of Simple 
Intereſt, will be found to be 1 J. 19 5. 5 4. which ſubtract 
from 33 J. 65.84, leaves 31 J. 75. 3 4, the Gaia in this 
Caſe ſought. g | 


So he makes his 100 1. to be 1317. 15.34, 


But ſome Authors would anſwer this Queſtion thus: 
Firſt they ay, $4 eee 
ene 
If 9 : 12 :: 100 : Facit 133 3, as before. 
P p 2 25 1 
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But inſtead of maki in leſs by giving Ti 
they make it yaſtly more, cle fot the * 55 ng ime, 


Ik 3 ler in 3 +: * Whyt will” 15 7 Months gu ? 


2 REL lies kts +05 J. to be 2 178 65.84. 
But yo. may uſe that which agrees belt. with Four 


01 Reaſon. 


Note, We allow 6 fer Cent. Simple Intereſt forthe Re 


bate in the Queftion aforegoing, that being the R ate al- 
lowed by the Statute, * 1 * 


Su! 


Fa 


— 


— — — 
The Rule of AL LIGAT ION. 


LLIGATION teachet how to mix or unite 
A many Simples, or Particulars, into one Maſs or 
um, according to any Price or Proportion required. | 
For the Eaſe of the Learner, we ſhall divide this Rule 
into 4 Varieties, that ſo,when a Queſtion is propounded, 


it is but conſidering what arie ir falls an and the 
| Work will oon be finiſhed. Y W | 


«0% goo M MBS N N . 

In this Variety we have given the Prices and Quanti- 
ties of ſev ral Simples to be mixed, and the mean Rate 
or Price pf 19 15 of fuch Mixture is re 

* ba which, the Proportion 1 


e Sim! ples to be mixed : 

= N75 al Vide thereof :: 
30 38 ay Part of the Corhpoſition : 
Tot] the Value thereof. 


EXAMPLE. 


'A Tobatconill would mix 20 I. of Tobarcoats 4. the 
Pound, With 60 #6. at 12 4. the Pound, and with 40 B. 
at 18 4 Pound, and with 12, . at f 5. che Pound. 
The Queſtion is, What a Pound of this Mixture is work? 
M ace 


j/ 


2. e 


=” 
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Face the Nymhers, gn 171 their Valpes ps. edema 
20 at © 9 per tb. will coſt 2 1 ; 


Go at o per b. will colt 3 oo 
40 at 1 6 per mb. will colt 3 oo 


12 at ee I 04 


— 


Sum * 132 Total Value= =x 19" '0 


ooo O? 


— k k ꝓV——ů 


Then ſay, if 132 pound 471 195. what will 1 ? 
Facit 1 5. 24, 24. 


See the "Work. 


A TS 
132 : 7. oP 


132) 7:95 (06022 to 15.24, . 
792 


BUPST.N, 


- 


: AE Farmer W mix 5 Buſhels of Wheat at 6 5. " the 


Buſhel, with 12 'Buſkels of Rye at 458. the Buſhel, with 
$Bufhels'of Beans Regs 55. the Juſhel, and with 18 Buſhes | 
of Bartey at 2 f. 6 Bufhel. The tice fene Buſhel 
of this Mixture is —.— | * 
Place your Numbers and their Values as under. 


a. ana J. S. d. 
' oat cots: Bblb. will coſt I 10 © 
12 at 4 o the Buſh. will coſt 2 $0 
8 at 30 the Buſh, will cot . 2 © © 
2 2 5 the Buff. will coft 2 5 0 


—̃ͤꝛ— — 


Kun. Bubb. 43 Sp #7! t., Toe Val. =8 3 © 
hs Then 
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Then ſay, If 43 Buſhels coſt 8 J. 3 . or 8.15, what wil 


one Buſhel ? Facit 3.5. 94. 1. 
7! 1109 19 W 


Ses the N. 
- "$3: $15: x. 
N 1 


by | 43) 8.15 (.1895=to 35. 9 4. J. fer: 
1 | ban! 4 


385 
344 


410 
387 


15 


VARIETY u. 


In this Variety the Price of the Simples is expreſſed, 
but no Quantity given; and it is required how much of 
each Simple we muſt take to ſell one Quantity or Mea- 
fure at a mean Rate propounded. . as 

The whole Work of this Variety is in linking the Ex- 
tremes truly together, and taking the true Differences 

| betwixt them and the Mean; and theſe Differences ate 
the true Quantities ſought. | 


9 


E TAM IL E. 


at 12 4. ſome at 24 4. and ſome at 30 4. how much of 
each ſort muſt he take, that he may ſell a Pound for 204 
Firſt, Set down the ſeveral Prices of the Spices orderly 
under one another, with a Line of Connection to the left 
Hand, as in the Example may be ſeen. - 


12 being the two leſſer Extremes, and 24 and 30 the two 


A Merchant hath Spices, ſome at g 4. the Pound, ſome 


Note, That 9, 12, 24, 30, I call the Extremes; 9 and | 
Greater: 


nge, . 


r anni eco. . a. *_ 


r — BT woe: couas d. frac aw. ccwwm@talGunwtkuz>=...,; au owe. ets. 


il 
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Greater: Then on the other Hand ſet down the Mean 
Price, as you ſee. . A 90) £4 Wt 1 N 

That done, 1 link or join together two Extremes, no 
matter which, ſo as one be bigger than the Mean, and the 
other leſs; and after that other two, till I have finiſhed, 
80 in this Ran Link 9 and £30 together, and 12 and 
24, as you ſee; then take the Difference betwixt each Ex- 
treme and — the mean Price, and place it over againſt its 
Yoak-fellow ; So the Difference berwixt 9 and 29 is 11, 
which place againſt 30 its Y oak-fellow.; the Difference be? 
twixt. 12 and 20 is 8, which place againſt 24 its ;Yoak- 
fellow z betwixt 24 and 20 is 4, which place againſt 12 
its Toak- fellow; and laſtly, the Difference betwixt 30 and 


? % 1 9 * 


20 18 10, which place n 9 its 
Yoak-fellow, as you ſee here done. And ( 
ibe Differences here found will be the 
Anſwer to the Queſtion; for as oft as he 

d. a Pound, he muſt 
a Tout — 8 at 24 4. I 
t ſo a Pound may be af- 


SS 145 S 


we link 9 and 24. 


| 9 - "ſt 4 
e at 94. . I PP TTY v2 
Pound,z1.2t-24.4. 20%. ||. 


nces;. for if any Extreme 
have two Joak ; fe owe, it (30 „ inn 
vill likewiſe ha ve two Differences: So the Differences be- 


twixt 
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nt 9 and 20. i rr; which plate: overagainft 30 A 
'Yoak-ftellow ;z the Difference twixt . — 20, 8 
Which Betugte 1e has t,] VaR tells pie apo 
them boch, to wit, againſt 24 and $f 54 the Dif. 
hee'berwixt 24 Der 20 184, place zinſt 1 
V5 ab adh, enn Ea 30 ah 
2648 10, which in both its — to 
wit, 12 aud 9. Thi w a flit igf er N 
cht Differences ; o firft I fer X en 10 2 p 
which ſet down; then ſet down then bn n 
„Which liktwife ifs place 2 Fo cheſt avoft ag hetakts 
be 94. the Pbund, he mut ka kr 12 4, the pUund, 
— 4. the PB. and es - the Pound, thiat 
ſo a Pound may bt Worth 20 50 0 
laſtly, if de kng 9 deen of 24 ae an wit 1 
* eee and 24 both MARIE af 'A ng 
both with T4 ald 9, then this 
94 4.10 114 ferente bet e wh 
| 4.10 ** — rr, 1 


gaihſt 
20 36 4d fe the THE 175 
11.8 |19. betui xt 12 and 20, be 


— rt, Fl 19 Neale age eee "be: 


toit 21 PR which is 4 2gainff 12 and 'g, they b 
chereunto linked; ; and laſtly, the Difference ee, 
and 30, which i810 —.— ca ainft r2 arid q, for the fa 
Rewlori; then on t- de che Litze, place the Sum 
of the Differences 5 their ve ed 
fee in the Example: 80 by this "Ag ation, you will fn 
he pre. A 14 2. Kr 9 755 N . 
at 24 4. and 30 4. to a wo 

: I ſhall not A wor 2 075 
bers, theſe being fuffic fry nde bes dai tert 
any way, and lend the reſt to the Scrutihy bf the Leather, 
to exerciſe himſelf with: For I have been * en in 


theſe Examples, that I may not tro m any 
ben het ade a 


with the Method of linking in 1 ir" 12 5 
on ote, that if at an . 8 ut on 

or lefler or bigg ern the „ir def a ee 
Leer; way of linking: Fe the Or jon B 


oſwer, as in che fo owing. vai Rs; 


13 CS 


wig 


: * "ye 
* > 
7 
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EXAMPLE. 


A Merchant hath Wines ; Canary at 24 4. the Quart, 
cherry at 16 4. the Quart, and Malaga at 12 4. the Quart, 
dow much of each ſort muſt he 


take to ſell a Quart for 184? 9 * 4 2.618 
This Queſtion you ſee admits 8216 | p * 
but of one way of linking, and 1 t 85 | 

ſo but of one Anſwer ; and ob- e 


ſerving the Directions before given, you will find 8 of 
Canary, 6 of Sherry, and 6 of Malaga muſt be mixed 
gether, that ſo a Quart may be ſold for 18 4. 


F.ARIESYT UMM. 


In this Variety we have the Price of all the Simples, 
and the Quantity of wy br to find the Quantity of 
all the reſt, ſo as one Meaſure or Quantity may bear a 
mean Rate or Price propounded ; which to do, obſerve 
the Proportion following. 


. 
. 


As the Difference ſtanding againſt the Quantity given; 
To the reſt of the Differences bende 8 1 


So the Quantity given: 121 n 
To the Quantities ſought: Each to its reſpective 
Difference. N 8:0: « 


EXAMPLE. 

A Tobacconift hath 30 . of the beſt Tobacco at 2 s. 
or 24 4. per Pound, which he would mix with ſome at 
124, ſome at 9 4. and ſome at ) 4. and he would know 
how much of each ſort of the ſaid leſs Prices muſt be 
mixed with the 30 W. of the elne 
beſt, that he may fell it for a dufſg % 30 

8 


Penny the Qunce, or 16 4. the 12 | 

5 160 — X | 
Having by the laſt Variety / 9 s |s 

{et down the Numbers, linked 19 


them, and found the Differ- v5 
ences, As in the Example 3 then ſay, as 20, the Dif- 
ference againſt the Quanti ty given: to 8:: the next Dif- 
ſerence, {0 30: to 12, the Quantity required at 1z 4, the 

| Qq. Pound; 


— 8 
* * 
* 
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Pound; and ſeeing the other Differences are equal, it wil 

require 12 Pound of each; fo that he muſt take of the 1e1, 

Prices at 12 1. a 12 to mix with the 30 Ib. of the bet 

that ſo a Pound may be afforded for 16 Pence. The 
Proof of this, and the following, are by the firſt Variety, 


EXAMPLE. II. 

A Goldſmith hath 20 Ounces of Gold at 20 Carrad: 
fine, and would mix it with ſome at 22 Carrafts fine 
and ſome at 24 Carracts fine; how much of 22 and 14 
Carracts fine, and how much Alloy muſt he mix with the 
20 Ounces of 20 Carracts fine, ſo as an Ounce, and con- 
ſequently the whole Maſs, may be 18 Carracts fine ? 

Fore, That Alloy is a fort of coarſe Silver, or Copper, 
or ſome baſe Metal, with which Geliſiniths mix Gold or 
Silver to abate the Fineneis thereof. 7b 

An Qunce of Gold is divided into 24 Parts, called 
Carracts, and an Ounce of Silver into 20 Parts, called 
Penny-Weights; therefore to diſtinguiſh Fineneſs of Me. 
tals, fach Gold as will abide the Fire without Loſs, is ac- 
counted 24 Carracts fine; if it loſe 2 Carracts in trial, 
it will then be 22 Catracts fine, £9c. S 

Silver is valued in Ounces, and a Pound of Silver which 
loſeth nothing in trial, is called 12 Ounces fine ; but if 


it loſe 2 Penny-weight, it is then ſaid to be 11 Ounces, 


18 Penny-weight fine. | 
Firſt ſet down the Values in Order as uſual, with the 

mean Value, and in the Pace of the Alloy, becauſe it is 

not accounted of any Value, place a Cypher ; then take 


Then ſay, 


Hg 2088. 118 
If : 18: 18 :: 20 2 20 8 18 118 
If 18: 18 :: 20: 20184 _ 8 bis 
If : 18: 12 :: 20 135 5 n | 


©) 2.4.60 12 


Thus you ſee, That with the 20 Ounces of 20 Carracts WE 
fine, there muſt be mixed 20 of 22 Cartacts fine, and} 
—__ 24 Catracts fine, and 13 Ounces and 4 of Alloy, 


By | 


ſo an Ounce would bear 18 Carracts fine. 


the Differences, which by the linking you may ſee, will} 
all be the ſame, except only in the place of the Alloy. 
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changing the two laſt Terms of the Proportion in 

N Rule, which is the ſame thing in effect, 
we may work any of theſe Queſtions by the contracted 
way in Fellowſhip ; and if there be any Fractions, bring 
them up Decimally. 

If the Terms be changed, the Proportion ſtands, 

As the Difference againſt that Price whoſe Quantity is 

ven : 

bs the Quantity given:: 

So any other Difference: 

To its Quantity ſought. 

"SO MEPZL£& NL. | 

A Chapman hath Yarn at feveral Rates, ' and would 
mix 40 Pound, at 24 Pence the Pound, with ſome at 20 
Pence the Pound, with fome at 14 Pence the Pound, 
with ſome at 9 Pence the Pound, and fome at ) Pence 
the Pound; How much of each ſort muſt he mix with 
the 40 Pound, at 24 Pence the Pound, that he may ſell 
a Pound far bo A a | 

Having placed umbers 247.9 16 
and 2 3 tho = c 2 

+ 


[ 


Differences, as imthe Margin. 


Then the 16 


— 


rtion is, as 16 of 4 
to 40, what 27 what 4? what 87 0 . 
what 87 Inſtead of theſe Opera- 7-——18 | 8 


tions divide 40 by 16, the Quo 
tient, multiplied by every Difference, gives every parti- 
cular Quantity ſought. : Path 
Firſt, Males. 5 Seorhe Work, 16) 40 (2:5 
{- — BY” 2 * | | 


— — 


5.0 at 20 d. the Pound. 80 
| | 80 

— —— 
0 


24ly; Mult. 2.5 | 
| | B 4 


ro. at 14 4 the Pound. 
30, Mult, 2.5 uy 
" By '$ 


% 


20.0 at 9 4. and ) 4. the Pound, 
Qq 3 
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So you ſee with the 40 at 24 4. the Pound, he muſt 
mix 5 at 204. the Pound, and 10 at 14 4. the Pound, and 


20 at 9 4. and ) 4. the Pound; and ſo a Pound will be 
worth 16 Pence, | 


VARTETY IV. 

In this Variety the Prices of every Simple is expreſſed, 
and the mean Rate or Price; and it is required to find 
how much of each ſort muſt be taken, to make up acer- 
tain Quantity propounded, agreeable to the mean. Rate 
iven? | 


Which to do, obſerve the Proportion following, 


As the total Sum of the Differences: 
To the total * given :: 
So any particular Difference: 


To its particular Quantity ſought. 


n 2, EXAMPLE... 
A Grecer hath 4 ſorts of Currants, one at 4 Pence the 
Pound, another at 6 Pence, another at 9 Pence, and the 
beſt at 11 Pence the Pound: The worſt. would not fel], 
and the beſt were too dear, and he concludes to mix 
240 Pound, and ſo much of each ſort, as to ſel} a Pound 
for 8 Pence; how much of each ſort muſt he take? 


Having placed your Numbers yu 
with the mean Price, linked them, 


3 72 

| 6G n 24 
and taken the Difference, as here, 8 bl 

divide 240 by 10: quotes 24, . / 9” 2 48 

multiplied by every Difference, C11—4 96 


gives 72, for the Quantity of 44. — —- 
che Pound; and TT uan- 10 240 
tity at 6 4. the Pound; and 48 — — 
for the Quantity at 94 the Pound; and 96 for the 
Quantity at 11 4. the Pound, the Sum making 240, is 
te Prod t. „ 
Note, If he hath'a Deſire to put off more of his worlt | 
ſort, he may alter the Quantities hy ſome other way of 
ſinking, as was ſhewed in the ſecond Variety. 


gUEgST| 


The Numbers being placed, 21 8 
18 
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QUEST. u. 


A Goldſmith hath ſeveral ſorts of Gold, ſome of 24 
Carrafts fine, ſome of 22 Carracts, ſome of 18 Carradts, 
{me of 16 Carracts fine, and is deſirous to melt of all 
theſe ſorts, ſo much together, as may make a Maſs of 


40 Ounces of 21 Carracts fine. How much of each ſort 
muſt he take? | 


as -- "8g 
3 15 


linked and differenced, as I 5 
hath been ſhewed, and is here +8 \ 15 


expreſſed: I ſay, 


12 Proof 60 
1 Or if you will uſe the con- 
2 As 12: C:: tracted way, divide 60 by 12, 
; Anz :60::2: 5 quotes 5; by which multiply- 
4 A812 :60::3: 15 ing each Difference, gives the 

ſameQuantities. Sol conclude, 
that 25 Ounces of 24 Carracts fine, 15 Ounces of 22 
Carracts fine, 5 Ounces of 18 Carracts fine, and 15 Oun- 
ces of 36 Carracts fine, will produce a Maſs of Gold of 
60 Ounces, and 21 Carracts fine. | \ 


YES Z. II. 
How many Gallons of Water muſt be mixed with 
Wine, at 3 Shilllogs the Gallon, to fill a Veſſel of 100 
Gallons, ſo as a Gallon may be afforded for 2 5. 6 4? 
Firſt, ſet down the Value of a Gallon of | 
Wine, and the Water being of no Value, 8 
put a Cypher, then having ſet down the 
3 3 3 | 2.5 


1 As 12: 60:: 


my 3, 
- . 4 
— 
A 


mean Rate, and linked, and taken theDif- 2. , 
ference ; ſay, If z, the Sum of the Differ- * 
ence, give 100, what will 2.5 ? Facit —. 
83.333, or 83 and + of Wine, which ſub- 3 
tracted from roo leaves 16 for the — 


quantity of Water. 
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LUEST. IV. 
A Vintner hath two Veſſels, one will hold 50 Gallons, 
and the other 30; and would know how much Water he 
muſt mix with Wine at 4 Shillings the Gallon, to fill the 
bigger Veſſel, that every Gallon drawn may be worth 
3 Shillings the Gallon 3 and with Wine at 2 Shillings and 
6 Pence the Gallon, to fill the leſs Veſſel, that a llon 


* be worth 2 Shillings. 
The Quantity of Water is demanded. 


4 


Prep. I. Prop. II. 
343 * 2.512 

3 905 1 12 

8141 c— 2189 ö — 

14 : 10 :: 3: 37.5 If 2.5: 30 :: 2:24 

Hracit 37 Gallons of Facit 24 Gallons of | 
Wine, then there muſt be | Wine, then there muſt be 
xs 5 of Water in the greater | 6 of Water in the tleffer 


Veſſel. [ Veſſel. 


The Rule of FALSE. 
HIS Rule is more for Recreation and Delight, 

than for any folid Uſe ; but becaufe it is an inge- 
nous Rule, and may exerciſe the Wits of Youth, we 
ſhall here inſert it. WF 
0 The Rule of Falſe is ſa named, not from the Falſity of 
it, but becauſe. we, by ſuppoſed Numbers, taken at Ad- 
venture, and by them working the Queſtion according 
wo the Nature thereof, do, by Noe falſe ſuppoſed Num- 
bers, find the true Numbers ſought. RE 
his Rule is divided into two Parts, commonly called 
the Single Rule, and Double Rule. 


* 


- - * * 
© ff % 


EF. 
The Single Rule of FAL s E. 


N the Single Rule we need but to uſe one Sy ; 
Jas may be ſeen in the Queſtions following. F ey 


LES. I. 


A certain Sum of Money put out at 6 Fer Cent. Sim- 
le Intereſt, at the End of 10 Years amounts to 20 J. what 
was the Stock? Anſwer 12 J. 105, 

Here I ſuppoſe any Number, as 10 Pound, then ac- 
cording to the nature of the Queſtion, 

What will 10 J. amount to, forborn 10 Years? Which 
by the Table of Simple Intereſt, or by the Double Rule 
of Three, will be found to be 16 /. which ſhould have been 
20 J. if I had gueſſed right. | 

Now I ſay, If 16 J come from 107. my ſuppoſed 
Number, what will 20 J. come from Þ Anſwer 12 : 105. 


the Stock ſought. 
See the Work. 


If 16: 10 :: 20. 
20 


9UEST. 1. 


A Sthookmaſter veing asked how many Scholars he 
had, Anſwered, if I had as many, + as 3 — or 


1 Quarter as many, I ſhould 
1 ver 36, N * . apes 


Suppoſe 
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Suppoſe he had any Number, as 40, then as many, 
Z as many, and 4 as many, would make 110, which 
ſhould have been 99. Then ſay, © | 


If 110 come from 40, what will 99 come from? Ayſiy, 
36, the Number of Scholars Bake lp 


See the Work. 
If : 110: 40 :: 99 
| a” 
110) 3960 (36 
49 ali 
660 
660 
| 0 


* SUEST. II. 

There is a Ciſtern with 3 unequal Cocks, containin 
60 Gallons of Water; and if the greateſt Cock be ee 
the Ciſtern will be empty in one Hour; if the ſecond 
Cock be opened, it will be empty in two Hours; if the 
third be opened, it will be empty in three Hours. Now 
1 3 in what time it will be empty, if all run to- 

ether 
5 Suppoſe in + an Hour, or 30, then muſt there empty 
at the greateſt Cock 30 Gallons or +, and by the ſecond 
Cock 15 Gallons or 4, and by the leaſt Cock 10 Gallons, 
or 8, which added together make 55, which ſhould have 
been 60, Now ſay, 

If 55 Gallons run in 30 Minutes, what will 60 Gallons 
run in? Anſw. 32.727, the Time ſought. 


SUEST. IV. 

Three Merchants, A, B, C, put in Money together, and 
gain'd 100 J. of which A took up a certain Sum; B took 
up twice as much as A, or double to AJ, and C took up 
thrice as much as B, or treble to 2; what did each take 
up apart ? > 453i $56 


| 


Suppoſe 


Ge 
—— * 
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Suppoſe 4 took u Pound, then B muſt have 6 
Poun 1 D 18 N make 2) Pound, which 
ſhould have been 100 Pound. 


| nie. 
Then ſay, If 2 I. ſhould be 288 5 1418 


100 L. what 1888 7 66.666666=C 
„ -.c-- 
See the Work. 
27) + (3.703703 or 370 repeated. 
: 4 
190 
189 
100 This Quotient mul- 
81 tiplied by 3 for A, by 
6 for B, and by 18 
190 for C, produceth the 
189 former Numbers. See 
— the contracted way in 
100 Fellowſhip. 
WA 
19 


Thus may any Queſtion of theſe natures be wrought 3 
ſo I ſhall forebear mentioning any more of ſingle Poſition» 
only Note, that if there be no Partition in Numbers to 
male a Proportion, you muſt uſe the double Rule, which 
now we ſhall begin with. 2 1-1 
Double Rule of Falſe. 

In the Double Rule we uſe two Suppoſitions; and if 
with either we;find the Numbers that Rtiafy the Queſti- 
on, there is no more to be done; but if, as commonly it 
happens, we err in both Suppoſitions, ſee whether 5 
be 4251 7 or leſſer than Pe requires, which 
mark with ＋, Plus, or —, minus; and over: againſt either 

ppoſition its reſpective Error, then obſerve this gene- 


N ö | 
x - @ — n 4 4 a a 
Lee I Fo 1 . 5 

N 
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8 the Difference of Errors is alike, or Sum if unlike. 0 
sto the Difference of Suppoſitions : : th 
So is either Error to a fourth Number; which, added u 
to, or ſubtracted from, the Suppoſition over- againſt it 
gives the Number ſought. See the Examples. a 


2 EST. I. d 


 Good-morrow, good Fellow, with your 20 Geeſe; ; 
nay, ſays he, I have not 20, but if I had as many, 4 az . 
many, 2 Geeſe and +, then had I 20. I demand how WM 
many he had? be 
Firſt, Suppoſe 6, then as many, I as many, two Geeſe 
and 3, would make 17 and +, which ſhould be 
20; the Error therefore is — 2 2, which mark 6—2,; 
as in the Margin. g+5 
Secondly, Suppoſe he had q, then as many + as 
many, 2 + would make 25, which ſhould be 20; the Er- 
ror therefore is 5, which put down under the other, as 
you ſee done. Then decals the Errors are unlike, that 
is, one plus, the other 72172745 ; I ſay, as the Sum of the 
Errors 7.5, to the Difference of the Suppoſitions 3 :: 80 
either Error; ſuppoſe the firſt.2.5 to 1, which becauſe} 
the firſt Suppoſition was uinus, according to the Rule 
added to 6, makes ), the number of Geeſe ſought. | 


rs TT” 1 1. | Fn 5 
A Gentleman had two Horſes of good Value, and 2 ; # 
Saddle worth 504. which ſet on the back of the firſt f | 
Horſe, makes his Value double the ſecond ; but if ſet on WF n 

the Back of the ſecond Horſe, makes his Worth treble he 

the firſt Horſe. The Price of each Horſe is demanded. MM. 

Suppoſe the Price of the firſt Horſe be 20 Pound, of 
which, with the Saddle makes 597. then ſeeing this is 
double the Price of the ſecond Horſe, the ſecond will be Wi 
worth 35 J. which with the Saddle would be 85, which 7 

- ſhould be 60, 3 times 20, the Price of the firſt Horſe Fa 

.the Error exehars is — 25, which pur down as you lee. 

'- Suppoſe again the firſt Horſe worth 25 /. 
which, with the Saddle, would be 75 l. 2025 au 


| _ the ſecond would be worth 3) J. 10s. 2512.3 
or 37.5, which, with the Saddle, would amount to $71.10 


ö 


It happens, that the Errors are the ſame lo Quantity, and 


Double Rule of Falſe. 307 
or 87.5, which ſhould be 75 = 3 times 25, the Price of 
the firſt Horſe ; the Error therefore is—12.5, which place 
under the other Error, and ſay, | 

As the Difference of Errors, becauſe alike 12.5 : 

To the Difference of Suppoſitions 5 :: 

80 either Error, ſuppoſe the firſt 25 : to 10, which ad- 
ded to the r over · againſt it, becauſe — makes 
zo the Price of the firſt Horſe; and by conſequence the 
Price of the Second will be 40. And if you had taken 
the ſecond Error 12.5, the tet Number, would have 


been 5, which added to 25, makes zo, as before. 


Proof, Firſt Horſe, 30 
Saddle — 50 


— — . - 


Sum = $80 


3 = 40 Second Horſe. 
Saddle = 


Sum = 9o 
4 = 30= Firſt Horſe, 


2E S . I. 

A, ſtealing Apples, was taken by B, and to appeaſe him 
zives him half he had, and 2 gives him back 10; and 
going further met with C, and was forced to give him 
half of what he had left, and he returns him back 4; 
and going further meets D, and gives him half he had, 
and he returns him back 1; and getting ſafe away, finds 
he had 15 left, what had he at firſt? 
| Suppoſe firſt 80, and working according to the Nature 
of the Queſtion, he had 15 left, which is + 2.5. 

Suppoſing again he had 40, and working as babes, he 
will have 10+ left, which is — 2.5. a 

Then working by the general Rule, you will 802.5 

find he had 60 Apples at the firſt. 40—2.8 


But the Number ſought in this Queſtion may more 
quickly be found : For Note, That if at any Time, as here 


R r 2 ke 
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unlike in Quality, half the Sum of the Suppoſitions 15 
the Number ſought; and the Sum of the Suppoſitions ig 
120, half of which is 60 as before. 


See the Mork both ways. 
A3 40 :: 2. | 80 
1 wn 
3) 106.0 (2 O 40==60. Sum 126 
10 or 80 —20=60, — 
3 bi 60 


6 
9UEST. IV. 


Three Men, as 4, Y, and C, bought a Ship for 200. 
A ſays to & give me half your Money, and I will pay for 
the Ship; Z ſays to C, give me 3 of your Money, and! 
will pay for the Ship; C fays to A, give me 2 of your 
Money, and I will pay for the Ship; what Sum of Money 
had each? Anfew. A, 128. B, 144. (, 168. 


128 AN TAA Dc 
1 Sup. 120 - 50 p 3 1 EE 
444168 g 
s Sup. 1307-13.5 C168 1 28 =200 
- wid rar. Vi: 

+ Three Men, as A, B, and C, thus diſcourſed of their 
Money A ſaith to and C, give me half your Money, 
and I ſhall have 100 J. B faith to C and 4, give me ove 
third of your Money, and I ſhall have 100 J. C faith to 
A and B, mY me one fourth of your Money, and 1 ſhall 
have 100 J. what had each? 
This Queſtion will require more Suppoſitions than two 
before it can well be wrought by this Rule; which may 
convince ſome that affirm, if a Queſtion require more Sup- 

fitions than two, it will not be wrought by the Rule of 
Falſe 5 but the contrary may be ſeen in the following Work. 


Let the firſt general Suppofition for A, be 20 /. then he | 


wanted 80 J. which is the half of B and C's Money; then 


they riiafthave 160 J. whereof we ſuppoſe B had 40. then 
muſt have 120. Now B will have of Cand A, of their 
Money, which is 46 5. f, which added to B's Money jc . 
82 N75 4 makes 


— = ©» KS 


a” 3. 00> 6 
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makes $6 , which ſhould be 100 J. fo we have ſuppoſed 
too little for B by 1 3. 4 B for 100 leſs 86 1 13. 
Suppoſe again, & had 0 J. then C muſt have go /. Now 
P will have of C and 4} of their Money, which is 36 3 
which added to Z*sMoney 70/7. makes 106 4, which ſhould 
be 100 J. Here we have ſuppoſed too much for B by 6. 
Now ſay according to the Rule, 
As 20: 30 :: 65 : 10, and 10 ſub- S. 12840 —13+4B. 
tracted from 0, reſteth 60 for 5; S. 2 =10o+ 63B. 
then if A had 20, B had 60, D 100. | 


But theQueſtion ſaith, C will have of A and B of their 


Money, which is 20 J. which added to 1007. of C's Money, 
makes 120, which ſhould be 1007. Therefore our Suppo- 
fcion for A is too little by 20 4. —8. 1 =20—20 A. 


Let the ſecond general Suppoſition for 4 be 30. then 
he wanted 50 J therefore 70 J. is the half of B's and C's 
Money; then they muſt have 140 J. whereof we ſuppoſe 
9 had 3o J. then mult C have 110 . now Z will have of 
Cand A, one third of their Money, which is 46 +, which 
added to 30 J. B's Money, makes 763, which ſhould be 
100/, Here we have ſuppoſed too little for B by 234. 

| 8. 1==30—23+ B. 

Suppoſe again, B had 50 l. then muſt C have gol. now 
B will have of Cand A one third of their Money, 
which is 40 J. which added to B's Money 50 J. makes 90ʃ. 
which ſhould be 100. Here we have ſuppoſed too little 
tor B by 104. S. 2250 —10 B. 

: S.I - 30—23 1 . 
| S. 2=50—10 B, 
Then ſay, if 135: 20 :: 10: 15, and 15 added to 50 


makes 65 for B, Then if A had 3o, & would have 65 


and D 95. , 

But theQueſtion ſaith, C will have of Hand B; of their 
Money, which is 23 2, which added to 75 of C's Money, 
makes 98 J. +, which ſhould be 100 /. therefore our ſecond 
duppoſition fo 
| S. 1 AS 20-20 
8. 2 4828230— 14 


Now 


r A, is too much by 15. S. 2 2 30 ＋1 4 A. 
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Now I ſay, if 214: 10:: 20: 9,7, and 932 adde; 
20, give 29 J , for the true Share of A. 9,17, 09008 


Seeing then that A hath 297. 12, he wanteth 70 J. 12 
which is half Z's and C's Sys then they muſt have 
141 7+, whereof ſuppoſe Z had 30 J. then C had 111] 
. Now will have of C and 4 + of their Money, which 
is 46 , which added to his own Money 81 makes 
76 N, which ſhould be 1007. Here we have ſuppoſed too 
little for B by 23 57. 8. 1 =30—24 37 B. 

Suppoſe again, B had 65 1 then Chad 9674, now 9 


Q oh = Hm © om  _ US 


will have of C and A one third of their Money, which is | 
35 37, which added to his Money 65 J. makes 100 22, p 
which is too much by . S. 2 =65+o 323, 
| þ 
8. 1 = 30—2 37 B, a 
S. 2= 65+ Or. 
Then ſay, as 233}: to 55 :: ſo 1842 to +5, which ſub 
tracted from 65, leaves 64 £2, for Z's true Share; then 
mult C have 76 51 f 
3 CA=2977 A =29.411764) 6 
Their Parts B—64440 In Decimals 5240 7058824 
CD r CD76. 4705882 
| 12 ; 
2972+; ; 44346 =to 70 79, = 100 for J. ol 
Proof /64 i++ 7 45 =to 35 7, = 1e0 for g. 
757 LES == 2, = be 
90 4 3864.38 to 23 75, 100 for C * 
This Queſtion is not ede of an exact Anſwer in N 
Engliſß Coin, as you may ſee: But if you would have fi 
an Anſwer in Integers, you muſt make the common Sum 1 
in this Queſtion 100 J. ſome Multiple or 17; or if you * 


reduce their Shares into improper Fractions, then 
A will have -$23$ 
B will have 172 


C will have 2152 


ö 


e MY 


* 


wo Www CD 22 


A 
F 
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And ſeeing the Denominators are equal, neglect them, 
ind the Numera tors will be Proportional Numbers for 
4,B,C, which you abbreviate into leſſer, by cutting two 
Cyphers from each; then will 4 have 5 J. Z 117. and 
C137. Then if A have half of B and C's Money, he will 
have 17 J. If B have one third of C's and A's Money, he 
will have 17 J. And if C have one fourth of A's and B's 
Money, he will have 17 J. So this Queſtion confiſteth all 
of Integers; and 17 J. falls into the Place of 100 /. 

have been the longer upon this Queſtion, that the 
Learner may obſerve the Variety of Work that may 
proceed from ſuch like Queſtions. 

Here I have annexed two or three more, with their 
Anſwers, which may ſerve for the Learner's Exerciſe 
and ſo conclude this Rule. J 


Que ſlions in the Rule of Falſe. 
: i $08 8T.1; 


What Number is that, which multiplied by 2o, and 
divided by 6, gives 140 in the Quotient? Facit 42, _ 


SUEST. u. 


What Number is that, which added to its half and its 
one fourth, and to three more, makes 1082 Facit 60. 


A | 

A Veſſel that holdeth 60 Gallons, hath 4 Cocks, and 
being filled with Water or any other Liquor, if they all 
be ſet open at once, the Liquor will run out in 24 Hours. 
Now the ſecond Cock will empty twice as much as the 
firſt during the ſame time; and the third will empty three 
times as much as the firſt in the ſame time; and the 
fourth will empty 5 times as much as the firſt. What 
Number of Gallons doth eack Cock empty? 

Facit the firſt 5-2 Gallons; the ſecond, 10 5% Gallons, 
the third, 165 Gallons z the Fourth 27 ++ = 60 Gallons. 


5 DUES T. IV. 
A Gentleman hited a Work man for 40 Days, and agreed 


ſor every Day he worked he ſhould have 8 Pence; and 


every Day he play d, he ſhould return back 4 Pence. * 
| tae 


3 Oneſtions in the Rule of Falſe. 


the End of 40 Days, the Labour received 10 5. Ty 
How many Days did he Play? Facts 1 16 Days, and one 
Quarter. 5 


QUEST. v. 


A young Man coming into a Garden, faith, Bleſs you 
all you 10 Fair Maids! Sir, you miſtake yourſelf, ſaith 
one, for we are not 1 ; but if we were twice as many a 
we are, we ſhould be as many above 10 as now we are 
leſs How many were there? Facit 5 Maids, or rather 
Maidens. . 


QUEST. v. 


What Numbers are they whoſe + of the one,— ſuppoſe 
A, is equal to ? of the other B? Facit A 92, 2 105. 


£ ES. VIL 
poſe there are two Numbers, A and 2, the Leſſerof 
N 6p to wit 4; hath ſuch Proportjon to the Greater, to 
wit B, as 25 to 6, and the Sum of the ſaid Numbers hath 
ſuch Proportion to the Sum of the Square of the ſame 
Numbers, as 5 to 68 4; I demand each rg Facit 
7 for 4, and 15 for BV. 


ES. vil. 


Divide 45 into two ſuch Parts, that the Greater may 
be in triple Proportion to the Leſs ; What are thoſe Parts! 
| 2 11 and 3345 


| 2 U EST. IX. 
Divide 10 into two ſuch Parts, as if the Greater be di- 
vided by the Leſſer, 8 2 may be 20, what ate 
both Parts? Facit 42 22. : 
2 7 E S T. X. | 
A Veſſet of 63 Gallons was filled with French Wine wg 
two ſorts; the one at 25. the Gallon, and the other at 
2 5. 6 4. The Wine in the Hogſhead chus filled did colt 71 
4. How much was there o each _ Feat 27 Gallows 
A. and ee 6d. 


\ 


9 1 2 2 — — 
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ente 2 UEST. XL: 2 
A Gentleman bought a Houſe with a Garden, and a 
cod Horſe in the Stable, for 500 /. Now he paid 4 times 
the Price of the Horſe for the, Garden, and 5 times the 
Price of the Garden for the Houſe : What did the Houſe, 
what did the Garden, and what did the Horſe coſt? + 
Aaſwer, The Houle 400 J. the Garden 80 7. the Horſe, 


200, 


Note, Same of the foregoing Queſtions may be wrought 

by the Single Rule of Fall: ; though notwithſtanding 
they may be wrought by two Suppoſitions, as you may 
ry at your Leiſure. And to conclude, any Queſtion what- 
ſoever, if not impoſſible, may be reſolved ; if by Com- 
paring, Adding, Subtracting, or Proportion, you could 
rove your Queſtion, if the true Reſolution was given; 
for otherwiſe the Queſtion cannot be reſolved, becauſe 
you cannot come to know what the Errors were at the 
zofitions 3 but then they muſt be wrought by Algebra. 


In the next Place, we ſhall proceed to Logarithmical 
Anthmerick ; and in that ſhal} be very conciſe : Their 
chiefeſt Uſe in Arithmetick being in reſolving Queſtions 
concerning Compound Intereſt and Annuities. 


"= 
—— — * 2 8 * * _ . 
' * ” ; 8 W hay 9 ” — — —— 
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Logarithmical Arithmetick. 


| ins are artificial Numbers which differ equal- 
ly, fitted to the Natural, for Eaſe in Calculation. 
The firſt Figure, called.the:{n4ex , or Charaferiſtick, 
ews how many Figures the anſwering Number conſiſts 
0, which are always more by one than the Index, if the 
lame be whole: 1 35% FIDOUT 7 2d 
do the Index of any Number under ro, is (o); betwixt 
io and tod (t) ; betwixt 100 and 1000 is (2) Sc. 
The Logarithm of a Fraction, or Decimal Number, is 
al one as an Integer, only with this Difference for * In- 
ex, 


— n nn / 
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dex, that if the firſt Figure of the Decimal to the Leſt. 

hand be fignificant, the Index is (9), if there be one Cy- 

her before it, the Index 1s(.8), if two before it, the in- 
ex is (.7), Co. 2 „ 


bir N NE 
NMNumb. Lagarithms. Defect. Numbers. Logaritim. 


2345 1 33701428 2345 [ 93701428 
234.5 2. 3701428 02345 | 837014286 
23.45 13701428 .C02345 7.3 701428 
2.345 l. 3701428 | 0002345 | +6.37014:6 


Thus may you ſee the Logarithms are the ſame, but 
the Index thereof differeth, according as the firſt Figur 


thereof is removed from Unity. 


Con ſtruci ion of Logarithms. 
Their Conſtruction, according to the common Rules, 


given by many Extractions of Roots, is tedious; the beſt 
way yet known is this which follows. 


© "To male a Table of Legarithms. 
Firſt, Put for the Logarithm of 1, a Cypher for the la- 
dex, and a competent number of Cyphers for the Loga- 
rithm, according to the number of Places you would have 
your Logarithms cor ſiſt of; for 10 an Unit, with the ſame 
number ot Cyphers ; for 100, 2, with as many Cypher; 
for 1coo, z, with as many Cyphers, Sc. 
Seconaiy,.Find ihe Difference between ſome two Loga- 
rithms, above ooo, or rather above 100co, that differ by 
Unity; thus, Multiply the two Numbers together, and 
that Product yori muſt multiply again by 434294481 9032- 
5183896, which laſt Product divided by the Arithmetical 
Moan N both Numbers, the Quotient is the Differ- 
ence ſoug 11.91 Schi 253] 
Dee would find the Difference between tlie Log. 
IGCCo, and 10001, the Product of theſe two Numbers is 
1.0001 0600, which multiplied by 4543 produceth 434343- 
433 this divided by too. 5, quotes 4343. Now if ” 
ch 1.1601 | | . the 
$37 | 


- 
* 

"> 
— 7 
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the Logarithm of 10060, which is 4.000006, you add the 
Difference before found, to wit, 434, the Sum 40000434 
is the true Logarithm of 10001 to 7 Places, 

Thiraly, Having thus found the Difference of any two 
Logarithms Difference by Unity, and conſequently ſome 
of the Logarithms by dividing the Difference found by 
the Arithmetical Mean, between any two Numbers Dit- 
ference by Unity, you ſhall have the Difference of the 
Logarithm of thoſe two Numbers. uro munter 
Ihus to find the Difference betwixt the Logarithm of 
474 and 275 ; divide 4343, the Difference of the Loga- 
rithm of 10000, and 10001 by 274.5 the Quotient 15821, 
is the Difference ſought. _ WNT BIA 

Fourthly, Having by this means found a few of the prime 
Logarithms, the reſt are made by Addition andSubrracti- 
on; and having made the Canon upward, above 1000 to 
10000, by conſequence it's made for all inferior Numbers. 

The prime Numbers to which Logarithms muſt be 
found in the firſt Place, are theſe, 2. 3. 9-114 13 
17 + 19 ˙%3 . 29.31.37, 41.43. 47.5359. 61. 67. 
11.73 79.89, 97, Oc. or the ſame Numbers with 
Ophers. There being ſeveral Tables of Logatithms, we 
ſhall only explain thoſe, which in this Place we havemade 
uſe ol, Which are Mr. Oughtred's, in his Trigonometry, 
they being of as good, if not a better Character than any 
extant; and the Logarithms extended to 9 Places after 
the Index. Of the ſame ſort ate Mr. Gunter's, Mr. Nor- 
04's, Mr. Leyburn's, Sc. But we muſt do Mr. Briggs 
that juſtice; to ſay, they are all from his Original Table. 
The Logarithm of any Number under 10000, is found 
by luſpection; fo the Logarithm of 1234 48 30913151 
but if your Nun ber given conſiſts of 5 or 6 Places, then 
you muſt uſe Proportion: Thus ſeek for the firſt 4 as be- 
fore, noting the Difference betwixt that Logarithm and 
the next greater; then ſay, As 10, if your Number con- 
ts of 5 Plages, or as 100, if of 6 Places, to the ſaid Dif- 
terence : $0 the Figure, or Figures wanting to the Part 
proportional, which added to the Logarithm before found, 
the Sum (when a true CharaCteriſtick or Index is fitted) 
5 the Logarithm of the Number ſought. 

So the Logarithm of 12345 is 4.0914910 Ge 
And of 123561 5 J s 
812 To 
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To and the Number anſwering a Logarithm give 
but the n ; the firſt four Figures are fo age 4 
2 : but if, you want for 5 or 6 Places, doithus ; ſeek 

ithm next leſs, and againſt it are the four 6:6 
Fig ures : «ph 0-7 A. the e twinxt that and the 
— greater, as likewiſe betwixt the 52 Lagarithm 
and the next, leſs, and ſay, Hol .the firſt Difference to 10, 
if for 5 Figures; or to 00, if for 6' Places: ſo the other Dif. 
ference to the remaining F. igureor Figures, ſpughe. 


wh — 7 Narbe a "Og: N 1 as 


4 - - 
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adit Fo 2. pgarithme.. 10 
In alien take this general Rule, 


1 0001 eos 


1>Jiav Mott A General Rule. 
-1f 


your Indices be Ae, add them as alas, and 
1 — true Sum. 

But If. they be Negative, 4d chem 4 before only 
Note, „That if the Sem of the Indices be under 16; add 
103. ic juſt 10, add Uuity; if above 10, caſt 16 away, 
the Suns, or Remainder;' will be Negative. 

But if the Indices be of different Kinds; Wat ia one 
Affirmative und the other Negative, add chen Alfb. 

If the Sum do 10, or above; caſt away 10% the Remain- 
der is Nh if uncle 1e, Vepatiye! | £ 3 


Hd * Nat eee 
"I. 1. EXAMPLES. 
. U ge arts II. Unto 3.267171) 
| Aa. EO Add 5.144495 
rn 
Sum 4085 11 tn Sum 1 8. 4086213 
2650107 . * gl fl. x9.7419498 
1.49 91 s 9 IV Add £74267 F717 
8750513 = . B 50613 


er — 


Sum eee 1 Sam ==5.28368:8 
25 Cv | ; ? a2: ' 8 171 | | More 


” wt 


9 - 
* * 
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ar EXAMPLES. 
V. Unto 2.267ů717 VI. Unto 9.267171) 
Add .S. 14498 Add 3.144498 


— —— 


eee 
In the adding oF (Hol Lygatithiine thers is . 
ue, 


excepting in the ſecond, which may appear abſtr 
ohers the Sum of the Iadites is 1 8, which Thews there 
111 Cyphers before! Gelernten; ke. Figure, the Jha 
of which fignifies 10 Cyphers, ad4#he'$ 9 

always is the Sign of one Cypher | before the firſt fignificant 
Figure, as was noted 


And;now rr doe Subvradtion. 


Subtradtion of Lo Ws 


A General. Rule. 


If your 1 be Affimative, and the higher the 


ter, then as uſual. 
| Ion one or both ©. ROE dbſetve if the Inde of the 
her be ſmaller, than. the. lower, Fit be, add 10 to it; 
10 it they gher be of greater Value, the Remains are 
rr only: 3 1 „they are Negative. 


EXAMPLES... 


I. From 3. Tππẽłj. SS II. Frem z. 2671717 
Subtract 2. 2651717 Subtract 3.144498 
Reſt 0.874278 Reſt 91257219 
III. From .9.267 1715 IV. From 31414498 
Subtract 3. 3-147 4895 Subtract. 9. 2671717 
+ 1 Ae 9 | 4 Reſt 3.874 181 


V. F rom 
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V. From. 8.875061 VI. From . 9. 1414498 
Subtract 8464445 8. Subtract 8.87 50613 
Reſt 9.336116 Reſt 0. 266 3885 


In theſe there is nothing obſcure. 
Multiplication of | Logarithms. 


To multiply one Number b another, is. nothin but 
to add their Logarithms — their Sum is the Lo 
garithm of their Product. Bay) 01 25; 0 


"EX 1 MWD ES... 
I. Multiply - 744 Log. 21583625 0 
By _ Log. 1.079181; > Add. 


product 1728 Log. 3.237543) 


II. Mult. 1 85 > Log. 3.1414498 | 
oy 150 By * | Log. 226717178 Add. 


\ 


Product 256225 Log. 5. 4086215 


III. Mult. © 1388 Log. 0. 1414498 Lag od 
Wenn Lag. 826% ry $ Add. 


_ 7 a * 7 5 


— 


Prod. 025 6225 Log. 8.40862 15 


IV. Mult.- 1 38.5 | Log. 2.1414498 | 
BY 3 By 7 18.5 Log. 1. 267 1 71 7 c Add, 


dai - Prod. 2362.25 Log. 3.4086 215 
And ſo of any other. 


4 9 


0» Diviſion in Logarithms. bs; 


' TFodivide/aus Number by another, is nothing but to 
ſubtract the Logarithm of the Diviſor from the Loga- 


rithm of the Dividend, the Remainder is the Logarithm 
of the Quotient. | 


EXAM 


my . yy 
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| 


wn] E X 4 P LZ S. 
I. Divide 17:8 Log. 3. 2375437 
By I2 Log, 1 I 7918 12 § Subtract. ct. 


Quotes 144 Log. 2.15 83625 


II. Divide 256225 5. 4086215 
By 185 25 2.267171) 5 Subtraft, 


Quotes 1335 Log. 3. 1414498 


III. Divide 025622 Log.. 8. 4086215 
By 1.385 Log. c 0.141 4498 0 Subtract. 


Quotes 0185 Log.. 8.265171) 
IV. Divide 256.225 Log. 2.4086215 


By 138.5 Log. 2.1414498 8 Subtract. 
Quotes 1.85 Log. 9.267171) 
And thus of any other. 


The Golden Rule in Logarithms. 


In this Rule we have 3 Numbers piven, to find a 
Fourth ; wherefore if your Queſtion be 4 irect, work thus: 

Add the Logarithms of the Second and Third, and from 
that Sum ſubtract the Logarithm of the Firſt, the Re- 


mainder 1s the Lomb of the 4th Propottional ſought. 


EXAMPLE. 
If 13 Groſs of Inclecoſt 7 / 12 5. what will 66 4 cot? 


. See the Werk. 
If 1 re Log, — — — 14535053 


Coſt 9.6, Log. — . 8808136 
What 66. 5 Groſs, Log, — — — I. 82282 16 


me WL: 2.7036352 
Anfeeer, 38.8769. ; Log. = 1.5896919 


This 


$236 Golaen' Rule in Logarit hm . "ou 
This may be performed by ition, thus; Ad 
Arithmetical Comp lement of t e hm of the ft 


unto the LogneAbe of the Soc and Third, 
is the Logatithim of. the Fo = * ay 


Arith, Corp, . 13 8.886056 

3.6. o. 8808136 

The Arithmetical Complements} * 66.5 1 $228216 

only. the Remainder of. ee as 

to 9, and the laſt to ro. So t 1855. 8769. I. 5896919 

Arithmetical Comp. of o. 880813 

is 9. 1191864, of 2.c000000 is Maar may ſee 

8.0000000. | | niw 


> as it was before 


But if your dien be Inverſe, work thus; Add the 
Logarithms of the Firſt and Second together, and from 
that Sum ſubtract the L ogartthm of the Thi” 
mainder is the! Legat of the fourth Proportion 
ſought. © 


BXAMPLE. 


If 12 Men do a piece of Work in 20. aus, in how Þ 


my * will 60 Men do the füume Work 
The Ofergtige. . 


aol tek 1.079181: | 


Require 20 N Log. 2 1. 301% %6 
The Sum at gert 


What will 60 Men require? Log. Sub. 1. 7781512 


- Anſwer, 4 Days Lag. 0.602060 


This may likewiſe be — by Addition, by ad- 


ding the Arithmetieal Complement of the Loy atithm of 


the Third, to the Logarithm of the Firſt an Second; 4 


the dum is the Logarithm of the Fourth. 


Thus, If 12 Men, Log. 10791812 
Require 20 Days, Log. Add. 3 1.3010500 Þ 
What will 60 Men require, AritÞ. Comp. C 8. 2218488 
Anſteer, 4 Days, as before, Log. o. 56020800 | 


And ſo in any other. | 
Whence 


er is the 


the Re- 


* 

ry 
8 
= 


; 
77. 
Of 


beer ayers of the Square Root. 


" Wheacs. you. may 2 that i in Multi eaten, in- 

lead of adding. the two; Logatithms together, you may 
et t Arithmetical Complement of the Logarithm 
of the one, from the Logarithm of the other, the Remain- 
der is the Logarithm of the Product. 

Likewiſe in Diviſion, inſtead of ſubtracting one from 
the other, you may add the Arithmetical CE lement of 
the Logarithm of the Diviſor to the Lo ahm of of the 
Dividend, the Sum is the Logarithm of the Quotient. 


| . of the nere 2 


The 7 — of Roots by natura 1 45 
ade of teſt Parts of Arithmetick, By re 
ficial 8 or Logarithms, , noting ivmore Cal arid 
plain, as ma be ſeen in the Practice ren, 

To 1 the Square Root of any Numbers is per- 
bem'd rting or halving ite ag iibn ; the ſaid 
half is t 38 of the Root n | 


EX AM L E tho 
What is | the . Root of 144? . Lad. 2, 1383635 


Half is ä 1. 0791812 
Which i is the Logarithirof 72 cis Root — 


EXAMPLE Wt: to bids 0 
Let it be required to find the * Root of 160. 
Log of 160, is : 2. 2041 2c0 
Half is the Loglrithm of 12. 6 29  _ 1.1020600 
Which it the fide of a Sage ere, and true to 4 Places 
of Decimals; which is exact enough for commbn Uſe, 
110 re Surd N umber, its true * is W 


Note, If the e whoſo Root is ſought be a Do- 
eimal, add 10 to the Index, and hilf it, av in this. | 


v. EXA MP 1 B- UL 
\ What «the Square Nee of 2257 Log. 193521825 


Half is 67609 12 
Vhich i is the Lane of. 4743, the Root fought. 


Tt And 
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And ſeeing halving the Logarithm of any Number 
gives the arithm of its Root, then it follows, that mul. 
tiplying the Logarithm of any Logarithm by 2, gives the 


Square thereof ; as may be ſeen in this Example. 
EXAMPLE IV. | 
What is the Square of 11826? Its Log. 4.07283 76 
L W eee 2 
Which is the Logarithm of 139854276 =8.1456756 
Proof is its Root, viz. 11826, $= 4.028378 


1 
This Number 1398542 76 is a very remarkable Num. 
ber: Firſt, Its a ſquare Number; Secondly, it contains 
9 Places, and they are the 9 Digits, and I think there is 
not another that does. 1 


Erxtractian of the Cube Noot. 
As the Square Root was found by Bi-partition, of hal. 
ing its Logarithm, ſo the Cube Root is found by Tri- par- 
tition, or taking one thitd Part of its Logarithm, which 
will be the. ithm of the Cube Root ſought. 


al wr. % 3061-21814 
F  _E£E XAMPLE I. 
What is the Cube Root of 2728 7+! 1 
The Logarithm of 1728, is 3.237543) 
One third of this isn | 1.079181: 
Which is the Logarithm of 12, the Cube Root ſought, 


EXAMPLE... 


= 


| What is the Cube Root of 123456? id 
Its Logarithm is- FP ey 3. 0915121 

One third thereof ie 18᷑.6 9710 
Which is the Logarithm of 49.7932, the Cube Root 


ſou! ht. | FLOG } 4 | 6: 
if your Number be a Decimal, add 20 to its Index, 
and take } as before, | 
So the Cube Root of ,256, its Log» 29.40824%0 
will be. 63%. 683.8027466 


* 
9 — * * 
» . 


S $3 bones 


Hence 


. 
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Hence if you have a mind to Cube any Number, you 
muſt multiply its Log. 8y 3, and you have the Loga- 
rithm of its Cube ſo the Cube of 9 will be found to be 
enn | 9 Log. 9 


5 


2.862725 


Praportious in Logarithms. 
To find a mean Proportional between two Numbers. 


F RULE, : 

Add the Logarithm of two Numbers into one Sum, 
the of which is the Logarithm of the mean Propor- 
tional ſought. | 


| EXAMPLE. 
Let the two Numbers be 16 and 144, and let a mean 


Proportional be required, 
Log. of 16 is 1. 2041200 
Log. of 144 is bz 2.1583625 
Their Sum 3-3624825 


Half of which is | ' 1.6812412 
ba is the Logarithm of 48, the mean Proportional 
ought. 

Thee If one be a Decimal, if the Sum of the Indices 
be 10, or above, caſt away 10, and then halve it; if it be 
not 10, add 10 to it, and then halve it. | 

So a mean Proportional betwixt 12 Log. 1.091812 


And .25 Log. 9.397940 
8 The Sum 0.471212 
Will be 1.732 o. 2385 60 


Between two Numbers given, to find any Number of 
mean Proportionals deſired. | 


Subtract the Logarithm of the leſs Number out of the 
Logarithm of the greater; the Remainder divided by a 
Number greater by one _ the Number of Means * 

t 2 | this 


Propart ions in Logarithmt. 

this iedt added to the Logarithm of the leſs Num. 
ber, the Sum is the Logarithm of the Grit M ean'; tg 
which adding again the ſaid Quotient, che Sum is the 
Logarithm ag agen ſecond Mean, and ſo forward as far ag 


you have occaſion. 


EXAMPLE. 
Betwixt 16 and 64 find five mean Proportionals. 
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Log. on Is A. 18:..8061800 
Log. of 16 is a eee 
The Difference 111 ; 3 
3 Part for 5 Means is Js 1003433 
To which add the Log. of 16 oe 7. 2041200 
The Sum is the Log. of the 10 Meanz 20. 1587 I. 3044633 
To which add again . 1003433 
The Sum i 1s the Log, of the * Mean 25. 398 r. 4048066 
To which add again 186003433 
of the 3d Mean 32 |  1:5051499 

To To which add _ 1003433 
The Log. of the 4th Mean 40.317 1 6054932 
Unto which add again 1003433 
The Log. of the laſt Mean 50.796 I. 7058365 5 


This Propoſition is af excellent Uſe in the Calculation 
of Tables belonging to compound Intereſt, as ſhall be 
ſhewn in due Place. 

Having three Numbers given, to find a fourth in 3 
ape Proportion. 


e 
Double the Difference of the Log. of thaſe two Num · 
bers, which have the ſame Denomination; 2 _ 
as the firſt Term is leſs, or greater than th e ſecond, ad 
or ſubtra& the double rence. to, or Fong the Lo- 


gariz x ib of the other N umber : this done, the Sum or Re- | 


mainder j 1s the Logarithm of the 4th Number 7 7 


* 


vr dg 2 © —— 


Proportious in Logarithms. 345 


enn 1414 
If the Content of a Circle, whoſe Diameter is 7 Inches, 
he 38.484, what is the Content of that Circle, whoſe Dia- 
meter is 217 Anſwer 346.361. | | 


See the Work, 

Diameter 7 Inches, Log. 0.8450 0 
1 Diameter 21 Inches, Log. | 1.3222193 
= | Nifference is | 0.4771213 Try 
. Difference doubled 909.9542426 Add. 
Content given, 38.484 Log. 1.585 2802 
Conten t required, 346.3561 Log. 25395228 
By this Propoſition we find the Proportion betwixt 
p like Superficies, which by Euclid the 6th, and 19th, and 
5 20th, is proved to be in duplicate Proportion of their 
3 WH Homologous Sides. | 
n So if a Field meaſured by a Statute Perch, contain 
} 36 Acres, it would, if meaſured by a Cheſtire Perch, of 
3 14 Feet to the Pole, be found to contain but 17 Acres, 
; and zath Part. | 

Having three Numbers given, to find a fourth, in a 
tplicated Proportion. 


RULE. | 
Triple the Difference of the Logarithm of thoſe two 
, Numbers, which have the ſame Denomination ; then 
according as the firſt Term is Leſſer or Greater than the 
1 ad, add or ſubtract the tripled Difference to, or from the 
Logarithm of the other Number; this done, the Sum or 
Remainder is the Log. of the 4th Number ſought. 


EXAMPLE. 
If a Bullet, whoſe Diameter is 9 Inches, do weigh 72 
Pound, what will a Bullet of the ſame Metal weigh, 
whoſe Diametrr is 6 Inches. | 


Diameter 
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Diameter 9 Inches, Log. 0. 9542425 
Diameter 6 Inches, Log. 0.781512 


Difference is 0. 1560913 
Difference tripled 52827392 r 
Weight given 72 K. Log. 1.8573 325 S 0. 


Ry 


213 1.329086 


Wei ght required 


By this Propoſition we find the Proportion betwixt like 
Solids ; for as like Superficies do hold in a duplicated Þ 
Proportion; ſo like Solids do hold in a triplicated Pro. | 
portion of their Homologous Sides, Diameters, Qs. 
In the next Place, we ſhall give you a few Propoſi- 
tions in Military Orders, and then proceed to our chief 
Deſign, which is Compound Intereſt. 


S 


8 N. ihirary Orders by the Logarithms. 


PROP. 1. X 

Any Number of Soldiers being given, to place then MW i 
in a ſquare Battalia of Men. hy 7 N 

One half of the Logarithm of the Number of Soldiers 


given, will be the Logarithm of the Number of Men, 
both in Rank and Fi Cz to make a ſquare Battalia of 
Men, ö IJ 


F | EXAMPLE, 
Let 1764 Men be given, and letit be required toframe | 
them into a ſquare Battalia. | 
Log. of 1764 is $.2464986 | 
2 18 1.6 232493 
which is the Lagarithm of 42, which is the Number of 
Men that muſt be placed both in Rank and File, ta } 
make a ſquare Battalia of Men. | | 


ꝓ R O 2. 
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PROP. II. 
Any Number of Men being given, to order them into 
2 Joable Battalia; that is, that ſhall have twice as 
many in Rank as File. 


' 1 R UL E. 
Half 9 71 ogarithm of 3 the Number of Men, is the 
rithm 25 e Number of Men to be placed in File, 
8 Number end, is the N — to be placed 
in Ra 


E24 P 1 E. 


Let the Number of Men be 84 450, and let it be re- 
quired to make a double Battalia of them. 

Half the given Number of Men is 4223, Log. 3 6259267 

The half af which is Long], 33 
which is the Logarithm of 65, and ſo many 00 be pla- 
ced in File, which doubled makes 130, which is Re 
Xumber of Men to be placed in Rank z for 65 times 130, 
bens to __ o, the Number of Men given. 


| PROP. III. | 
"iy Nate} of Soldiers given, to order them into a 
quadruple Battalia of Men ; that is, that ſhall have 4 
times as many in Rank as File- 


NU | 
Half the Cd of one quarter of the Nuniber of 
992 given, i the Logarithm of the Number of Men 
be placed in File,” which Number Ie by 4, is 
he Number to be Placed' in Rank. 


EXAMPLE 
Ti the given Number of Men be 4900 to be Ges 
into a quadruple Battalia. 
One quarter of which Number! iS 1225. Log. 3-088136r 
The half of which is 1.5440680 
which 3 is the Logarithm of 35, the Number to be placed 
in File, which multiplied by 4, gives 140, which maſt 
be ws Number to be placed in Rark. 
PROP. 


" 
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14 R O P. Iv. 
Any Num Soldiers ven, to order th 
— ach ſquare — fl mY + 31032 oF; into 


R UL E. 

Half the Logarithm of 4 part of the Number of gol. | 
diers Sn is the Log Sch of the Number to de . 

ced bo! in Rank and File in every BattaHoti. 
EXAMPLE. e 

Let the given N of Soldiers be 6075, and let it 

be required to form «= 8 of them that ſhall 

haves an'eq , rg Mer both'in Rank and File. 

e third of 607; eg e al 9265 d | 

The half of whi tos. LESTY I 15 12 00 

which is. the ee — of 45, the Venter of Men in 

t 


each Bartalion that muſt be pr both in Rank and | 
File. eder * 4 
ene a X . 13 an 
An 2 of 4d iveg, ta place them in Rank 
and Ele, according, 4.the ren of {995 two Num- p 
bers given. g £3 3 FT T51 1 817 Io F' be 
Rr A u wr n Es 
From the Sum of the Logarithms of the Number of 6 
Solon. iven and the Proportional Number for the n 
ſu ira the Logatithm of fp Fioporrional Niger n 


ber a File, half the Reminder parithm of the | 

Men to be placed in Rank; ple d. of Togpcithm 
ſubtracted from the — 8 5 Whole Number of 
Soldiers, leaves the I of Yo? N — to be * | 


ced in File. i the os ct 
2 EXAMS E 
L 3600 Soldiers be fo placed; that ths f Kumber i in 
rie may be to thoſe de 5 to 9. 9613 ©: ide 
e ep L 4 "The | 


1 © 7% * „ 
” + 3 
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The Log. of 3600 is | 3-5563025 

1 The Log. of 9, the Prop. of Rank is o. 9542425 
| Te Sum is | We £5105450 
Log. of 5, Prop. for File is 0.6989700 

|- WM. difference is 3.811575S 
4 Half of which is 1.905 7875 


which is the Logarithm of 80, neareſt the Number in 
Rank, and the laſt Log. ſubtracted from the firſt, leaves 
; the Log. of the File, to wit, 1.65051 50, the Log. of 44, 
it Wl wareft the Number in File. 

YE DOOR "RTP YV. Mkt: 
Any Number of Soldiers given, with their Diſtance in 
W Rank and File, to order them into a ſquare Battalia of 


? Ground. , Es 
xj uy RULE... 

From the Sum of the Log. of the Number of Soldiers, 
ind of the Diſtance in Rank, ſubtract the Logarithm of 
WJ their Diffanoe in File, halfof the Remainder is the Num- 
x ber in File; which Logarithm ſubtract from the whole 
„ Number of Soldiers, the Remainder is the Logarithm of 

the Number of Soldiers to be placed in Rank, 

Let 3600 Soldiers be ordered into a ſquare Battalia of 


Ground, ſoithat the Diſtance in File 74 be 5 Foot, and 
in Rank 3 Foot 3 ſo that the Ground they Rand. upon 
may be a true Square. 1-0 | 
o Logarithm of 3600 is, 3.556 3023 
Log. of 3, the Diſtance in-Rank 18 0.477I212 
The Sum is en 4.03342 37 
Log. of 7, the Diſtance in File is 0.8450980 
Difference 1j 3.188325 7 
n Half of which ia I D | F 1.594162 a 
which is the Logarithm of 39 neereſt for the Number of 


Mea in File; and the laſt Logarithm ſubtfacted from the 

in Logatithm leaves 1.962 139), which is the Logaritim 
© olga neareſt the Number of Men- in Rank, 

More might be _ but theſe ate — 
* 
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Compound INTEREST. 


Hen a Sum of Money is lent, and the Intereſt, aft 
when due, is not paid, but kept in the Borrower's 106 
Hands, and by that means become a Part of the Princi. | 
pal, then it is called Compound Intereſt. 
As if A lend to Z an 100 J. at the Rate of 6 per Cent. 
for a Year, then it is evident that at the End of one 
Tear, B is got into As Debt 106 J. and if this be con- 
tinued in Z's Hand *till the End of the ſecond Tear, 
there will then be due to A the Increaſe of 106, vis. 
112 J. 7 f. 24.3, which will be a new Stock for the third 
Year, if not paid at the ſecond Year's End. 
Whereby it is plain, that if it be lawful to take Inte - 


reſt at all, it is lawful to take Compound Intereſt: For 8 

if A had received this Intereſt annually as it became due, 

he had the Advantage of putting out thoſe annual Pay- f. 

ments at the ſame Rate, and none would have ſtiled ii Ml 
it 


Compound Intereſt. This will yet appear more plain, 
by ſu 8 A laid out his 100 J. in ae A. an- 
n em of 6 J. clear Value, which annual Rent may 
be made uſe of to his beſt Advantage, and none call 
him an Extortioner. — | 


And laſtly it will appear, that for any Time under | 
a Year, Compound Intereſt is more eafy 1 
for he that takes 3 J. for the Uſe of an 100 J. for one half 
Year, takes too much, which may be 
a 


ved thus: For 
as Simple Intereſt was performed ank of Numbers 
arithmetically proportional; ſo pound Intereſt 1s 
1 by Rank of Numbers geometrically propor- 

And it is to be known, that if three Numbers be in 
Geometrical Proportion, che Product of the two Ex- 
tremes is equal to the Square of the Mean, by the zeth 
of the 75th of Euclid. So on the contrary, if the ReQ- 
angle contained under the Extremes of any three Num- 
bers, be _ to the Square of the Mean, then thoſe | 


three N are in Geomevical Proportion,  * 
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Now if 3 J. be the Intereſt of 100 f. for a half Year, 
of fix Months, then theſe three Numbers 100, 103, 106, 
ſhould be in Geometrical Proportion; but it may be 

ved by the aforeſaid Propoſition they are not: For the 
lectangle of 100 and 106 18 but 10600, and the Square 
of the Mean 103, is 10609. But if the Square Root of 
10600 be ſought, it will be found to be 102.956 : So that 
the true Proportional Intereſt of 100 fl. for ſix Months, or 
half a Year, is but 2 J. 195. 1 J. + fere. 


In the Solution of Queſtions of Compound Intereſt, 
fur Things are to be conſidered. 

Firſt, The Principal, or Money lent. 

Secondly, The Time of Forbearance, in Years, or 
Parts of a Year. | | 

Thirdly, The Rate of Intereſt per Cent. 


by the Year, 


- balf Year, or Quarter, Cc. Equal to 1.06, 1.08, 1.10, 
ot . | 

e, Fourthly, The Amount of the ſaid Principal for the 
fad Rate and Time. | Rs 

It Any three of theſe being given, to find the Fourth, as 
„ in the four Propofitions following. 
- « | 1 . 

y i PROP. I. FS | 
| i Principal, Rate, and Time given, to find the Amount. 
re |  _RU L E. 


;  Vato the Logarithm of the Rate multiply'd by the 
Time, add the Logarithm of the Principal, the Sum is 
the Logarithm of the Amount. 


E xA u E. 
1 What will 20 J. amount to, forborn ) Years, at 6 fer 
Cent, Compound Intereſt? 
Principal 20 J. Rate 1.06, Time ) Years. 
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See the Work. 
g. of 1.06, the Rate is 0. oz 
Neiply by the Time Ki 


Produt of the Rate aud Time, . 471415 
Add the Log. of 20 the Principal "ow 2 4. 1.3910299 


The Sum is | EY 4781712 
Which is the — of 30. 7, or Z. 50 145. the Amount 
ſpught. © 


EXAM P L Z Il. * 
What will 365 4.15 3. 6 4 amount to, forborn 11 Years 
and a E. er at 5 Fer Cent. ; Compound Intereſt? 


N 
Principal 365.775, Rate 1.05, Time 11.25. 
| The Work, | 
Log. of 1.05 the Rate, is c. 211893 
Multiply by the Time 4 11.25 


66 


Product of the Rate and Time, Log. . 2383736 
Add we Log. of 365. 775, the 'Veincipal 2.5632140 


The Sum is 2. 2-Bo1 5936 
| Which is the Log. 633 J. 6s. the Amount. 


4 ©, # vs 6 | 
5 Rate, and Time given, to find the Principal 


— © OY 
From the Logarithm of the Amount, ſubtra& the Lo- 
_ githm of the Rate, multiplied by the Time, the Re- 
—_— * is the  Logarithm of * rioeipal, or preſent 


L 


| ee e 
What preſent ney will pay a Debt of 20 J. due 7 
you hence at 5 fer __ fer Ann. Ret: lotereit , 


20 AI, — the Rate, and 7 the Tims 


% - SF FD 3 SY IP r 7 ED Sa £. 


-— 
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Log. of 20 & the Amount 173010300 
prod. of the Log. of the Rate and Time fab, n I 


The Remainder is 1.152049 


Which is the Log. of 95 45.44.43, the LF yy 
ſought. 


EXAMPLE II. 


A Gentleman left his Son 150 /. to 5 paid at the Age 
of 23 Years, of which 7 Years were ſpent at the ſaid 
time 3 the Executors defire to pa oye Money, ſo they 

may have Rebate allow'd 3 the Rate of 6 per Cons. 
yo Ann. Compound Intereſt ; the Queſtion is, Want 
ready Money will pay this Debt ? | 

Amount 150, Rate 1.06, Time 14 Years. 


Log. of the Rate 1.06, is 0.0253059 
Multiply by the Time 2 Yy 14 
1012236 

253059 
product of the Rate and Time 3542826 


Which Sub. from the 7 of 150, vis. 2. 1760913 


Reſt I. 821808) 
Which 3 is the Log. of 66. 345, or 66 J. 65. 11. 4. which 
1s the Anſwer to the Queſtion. 


PROP. III. 
Principal, Amount, and Rate given, to find the Time. 


? R U E. 


From the Logarithm of the Amount ſubtract the Lo- 
zarithm of che Principal, that divided by the Logarithm 
of the Rate, gives the Time. , 


"EF XFAIMP LB E 


In what Time will 20 J. amount to 40 7. at 6 per Cent. 
fer Ann. Compound Intereſt, 


Prin. 


334 Compound Intereſt. 
Principal 20 J. Amount 40 J. Rate 1.06. 


The Log of 40 J. the Amount is 1.65256 
The Log. of 201 the — is eee 


66 668 (11.895 
253059 


a 


479710 Anf. 11 Years, 11 Months, 
253059 2 Weeks, and Days; divi- 

— ding a Year as in Simple In- 
2266510 


2024472 


2420380 
2277531 


1425490 
EXAMPLE 11, 


ia what Time will 13 5, amount to 15 J. at ro per Cem, 
* Ann. Compound Intereſt? 
Principal 75, Amount 15, Rate 1. 10. 


Log. of 15 the Amount, i is r.176091; 

Log of .75 the Principal, is 9.850613 

Difference is 1. 3010300 
927) 1.300300 (31. 4313 


1241781 


— 


592490 
413927 Anſuer, In 31 * 
ſ— — Months, 2 Weeks, and 
1785630 Days. 
1655708 | 
1299220 
1241781 
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P R O P. IV. 
Principal, Time, and Amount given, to find the Rate. 
RULE. a 4 


tom the Logarithm of the Amount, ſubtract the Lo» 
ithm of the Principal, the Remainder-divided by the 
ime, quotes the Logarithm of the Rate. * 


EXAMPLE I. 
At what Rate of Compound Intereſt will 20 J. amount 
0 30.092, or 30 J. 18. 5 3 4. in) Tears. | 


principal 20 l. Amount 30.072, Time ) Years. 


Principal 20 J. Log. 1. 3010300 
9.177142 
. oz5 3058 


Equal to the Logarithm of 1.06, the Rate ſought. 
At what Rate of Compound [Intereſt will 517. 15 s. 
amount to 70 J. 18s. in 5 Years? 
LEE 51-75, Amount 70.9, Time; Tears. 


2 Amount 70.9, Log. I.8506462 
2 Principal, 51.75, Log 17139103 
0 9 135735 

| 273472 


Equal to the Logarithm of 1.065, which is G J. 10 5. 
ler Cent. per Ann. the Rate ſought. 

The two zrſt Propoſitions 2 often uſed, we have, | 
u in Simple Intereſt, annexed Tables fitted thereto, ar 
5 Rates of 5 and 6 per Cent. and to continue for 31 
cars 


TABLE 
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TAB L. I. þ TAB L E II. 
Shewing the Amount. | Showing the Rebate 
Slof one Pound for 31 ſef one Pound for 11 
Aar, at 5 and '6|Years, at 5 and 6 per 
per Cent, Compound |Cent, Compound Intereſt. 
Intereſt. "Pt dry % < re 
| ag ee ee Bax W phobia 
— — 3 
1.050000 | 1,050000 925381 „943396 
1. 102500 1. 1236000 | „90030 8339996 
1.157625 | 1.191016 863838 | 839619 
1.21% 1.262477 822% 702093 
1.276281 [1.338227 | ,783526 7458 
1. 340096 [1.418819 [ .746215 | . 70496 
1.407100 | 1.509630 f 710683 665057 
1.47456 | 1.393843 | .676839 [ 627412 | 
- 3.551328 [1.689479 .64460g f «591398 
1.628895 | 1.790848 613913 58394 
1710339 | 1.898298 +584679 | +526787 
1.795856 | 2.012196 556837 496969 
1.885649 | 2.132928 50 [4638839 
97992 [2.26 | .z05068 4301 
2.078928 2.396558 | +481017 [417265 
2.182874 | 24549362 f 45$1 bl | 4393647 
2.292018 | 2.692773 | 436296 (371364 
2,406619 | 2-$54339 415520 | 35343 
2.526950 | 3-025599 +395734 | +330513 
2.643298 | 3,207135 576889 | .311 $04 
2.785962 | 3.399564 | 358942 294155 
2.925261 | 3.603537 341849 277505 
3.071524 | 3.819750 325571 261797 
3.225190 | 4.048935 310067 | «246978 | 
3.38630 "4.291877 | 295302 | .23299Þ I. 
, MP =p. - * | 
3.555673 | 4.549383 [ 281240 219810 
3.733456 4822346 | .267848 ] ,207363 
3.910119 |. 5.111687 2509 195630 
4.116135 | 5.418388 || 242940 84556 | 
4321942 | 5-747491 | 3231377 | «174007 
4.428039 6.088 101 | +220359 164254 L 


Ef 
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The Conſtruction and Uſes of the foregoing Tables. 

For the Conſtruction of theſe two Tables are ſeveral 
Methods uſed ; we ſhall only mention that which is moſt 
Faſy and Expeditious, which is by the Logarithms. 

For the firſt Table thus: Seek by the firli Proportion 
foregoing, the Amount of ove Pound for 31 Years, and 
hetwixt that Log. and the Log. of the Rate find 30 Geo- 


metrical mean Proportionals, as before taught, which ſhall 


de the Log. of the Number in the firſt Table; which is 
nothing elſe but the continual Addition of the Log. of the 
Rate to itſelf, and to its laſt Sum: As if we add the Log. 
of the Rate to itſelt, the Sum is the Log of the Number 
belonging to the ſecond Year, and to that Sum add again 
the Log. of the Rate, gives the Loy. of the Number be- 
longing to the third Lear; and thus you may do *till you 
have finiſh'd : Or if you multiply the Log. of the Rate 
by 1, 2, 3, 4, 5, 6, Oc. gives the Log. of the Numbers 
anſwering thoſe reſpective Years. - ty 
And tor the Numbers in the ſecond Table, take the 
Arithmetical Complements of the Log. of the Numbers 
in the firſt Table, and you will have the Log. of the 
Numbers in the Second, | 


Now for their Uſes. GD 
Theſe Tables are to be uſed in the ſame Manner as 
thoſe in Simple Intereſt, and ſo need but few Examples, 
Take an Example for the Uſe of the ficit Table. 


What will 20 J. amount to forborn 7 Years at 6 Per Cent. 
Compound [ntereſt ? 


In the firſt Table under 6 er Cent. and over-againſt 


2 is -.: 1.5036 
Which multiply by | : 1 
The Product ts, q (> 30% ad 


Which is Equal to 30 J. 1 5. 5 4. x 4. 


Take another Example for the Uſe of the ſecond Table. 
What ready Money will Pay a Debt of 36 J. 10s. Due 
21 Years hence, at 5 per Cent. Compound Intereſt? | 


X x Tie 
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T he Operation. 
In the 2d Table, and under 5 per Cent. and over. 3. 


gainſt 21 Years is 358942 
Which multiplied by 386.5 
1794710 

2153652 

10768268 

roduceth 13. 1013830 | 


which. is equal to 13 J. 2 5. and 4 4, The Anſwer. 


SECTION II. 


In the Solution of Queſtions of Compornd Tutereſt con- 
cerning Annuities in arrear, we may conſider it under | 
theſe four Particulars (vzz,) | 


Firſt, The Annuity, or Penfion. | 
— The Time of Forbearance in Years, or Parts | 
of a Year. +; f 
Thirdly, The Rate of [ntereſt. And : 
Four thly, The Amount of the ſaid Annuity, for the | 
ſaid Rate and Time, ; 


| Balz three of bete being given, to find the fourth, as 
in th {e four Propoſitions fol lowing. 


| PROP. I. 
Annnity, Rate and Time given, to find: the Amount, | 


| R UL E. 
Firſt you find a correſpondent Principal in this man- 
ner.; as the Intereſt to its Principal: ſo the given Annui- 
ty to its correſpondent Principal. Next multiply the Lo- 
garithm of the Rate by the Time, to which add the Lo- 
garithm of the cotreſpondent Principal, the Sum is the | 
Logarithm of a Number; from which ſubtract the cot | 
reſpoadent Principal, leayes the Amount. 


. 
1 
2 


E X A : : 

I 

* 7 
% 


Compound Intereſt. 339 


| EXAMPLE. 
An Annuity of 207. per Annum is forborn 7 Years, 
what will then be due at 6 per Cent. Compound Intereſt? 


A J. 
Firſt ſay, If 6: 100 :: 20 
20 
- 333 5 =the CorreſpondentPrincipal. 
Log. of the Rate e 
Multiplied by the Time 7 
al Loy. of the Rate x by the Time 0.1771413 
#1 Log. of 3334 the Correſp. Principal add 2.5228788 
Equal to the Log. of 501,210 2. 000201 
Cor. Princ. ſubtract. 333.333 : . 
dS bbs He my ET EEE 
© Reſt 167.87) Sto 167 : 17: 61 Nr 
dhe Anſwer. | 
"1  BXAMPLE li. 


There is an Annuity of 5 7 J. per Annum, payable by 


N Payments, vis. 12.5 per Quarter; this An- 
nuity is forborn to the end of 11 Years and a Half; the 
Queſtion is, What will then be due at 6 per Cent. Com- 
pound Intereſt ? 7 BE . 

Note, If the Interval betwixt any Payments be leſs than 
a Year, as ſuppoſe half Yearly, Quarterly, Monthly, 
Weekly, Daily, c. then you mult divide the Logarichm 
of the Rate by ſuch parts; as by for half Yearly Pay- 
ments, 4 for 5 — Pay ments, by 52 for Weekſy Pay- 

ments, and by 365 for Daily Payments; and your Quo- 
tient will be a Proportional Rate, whereby to find your 
correſpondent Principal: for if the abſolute Number an- 
ſwering that > aps be made leſs by an Unit, it will 
be a new Diviſor; by which dividing your Half Yearly, 
Quarterly, £9c. Payment, your Quotient will be a cor- 
reſpondent Principal; _ may you Work as before. 
| Xx 2 
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See underneath the Logarithm of 1,05 and 1.06, ſo di. 
vided with their natural Numbers placed over againſt 


them. 
* 3 Legarithms. Natural Numb. 
Log. of 1.o5 o. 0211893 =1.05 | 
2 0.0105946 =1.0246738 
o. 0052973 =1L.0122722 
1 0.017658 =1.0040741 
WS 0.0004075 =1.0009387 
367 0©.c000581 =1.0001336 


Log. of 1.06 0.0253058 =1.06 
2 o. ot 265 29 =1.0295630 
4 o. oo6 3264 1. 0146738 
11 o. o 21088 . 048675 
34 oO. ooo 4866 = 1. 0011019 
76 0-009090693 = 1.00015 96 


So in the laſt Queſtion the Payments being Quarterly, 

I take the natural Number anſwering 5 part of the Loga- 

rithm of the Rate 1,06, which made lefs by Unity, is 

0 14673, by which dividing the Quarterly Payment, 124. 
10 5. Quotes 85 1.9048, the Correſpondent Principal. 


See the Mork. 
. 014673) I2.50COCOO (851.9048 þ 4 
117384 11 
76160 | 
| 23365 
CTC TTERODL 27950 
ak 14673 
132770. 
—— ET. 
. 71300 
5 Sa $8692 © oF | 


— Is i 3 . ? 4 U f 
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Log. of the Rate 1.06 is o. oa 5 3058 
Multiply by the Time 11.5 
1265290 
253058 
253058 
Log. of the Rate and Time | 2910167 
Log. of the Corteſp. Principal, add 2.930391 
The Sum is the Log. of 1665 20533 = 3-22 14078 


Sub. the Cor. Principal, 851.9048 


Reſt © 813.3005 Sto 813 J. 6 . 
which is the Anſwer. 2 | 
P R O P. II. 5 
Amount, Rate and Time given, to find the Annuity. 
ee e i 
Suppoſe an Annuity at Pleaſure, and by the laſt Pro- 
fron find the Amount or Arrearages; then you may 
lay : As the Amount to the ſuppoſed Annuity z ſo the 


Amount given, to the Annuity required. 


er c NTA EE. 
What Annuity - 6 per Cent. Compound Intereſt, will 


raiſe a Stock of 167.877, in 7 Tears? 
Suppoſe 3 
6 J. 
Then if 6 : 100 :: 3: Facit 50 a corre ſpondent Princip. 
Log. of the Rate : 


0.025305g. 
Multiply by the Time „Kn 


0 7 


: x 0-177 1413 
Log. of the Correſpond. Principal, add 1.69897 00 


Equal to the Log. of 75.18 
Cor. Princip. ſubtr. 50.000 


1.$)61113 


CO——_y 


25.181 Then 
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Then ſay, If 25.181 : 3 :: 167.877 


3 | 
— hi 
25.181) 503-631 (20 J. W 
50362 ſw 
t! 4 3 h 
Anſwer 201. 11 Fl 
PROP. III. 
Annuity, Rate, and Amount given, to find the Time. 
| R V L E. 6 
Find a 1 Princi pal, and add it to the given I. 
Amount, and from the Logarithm of that Sum, ſubtradt Ml = 
the Log rithm of the correſpondent Principal, the Re Ml 5; 
mainder, divided by the Logarithm of the Rate, quotes (e 
the Time, i Wu 
| © & I 7 5 to 
In what Time will 20 1 Fer Annum ,raiſe a Stock off 
165.87) Compound Intereſt, being computed. at. 6 per 1 
Cent. per Annum. es df or Es | 
Firſt, If 6 : 100 :: 20: Hacit. 233% Correſp. Principal. th 
Given Stock 167.857 ur 
Correſp. Prince. 333.333 
1 ä po 
The Sum. 501.210 kn 
Log. of 501.21 is „ 
Log. of Correſpondent Principal is 2.5 228788 
0253059) 1771409 (7: 
We 57 . NAT at 
4 Anſwer in 7 Years. 4 "14 de 
3 r 
The Annuity, Amount and Time given, to find the v 
Rate of Intereſt. 2. v 
118 Lo I 457 : | Gi <5) to 
— an 
114 C 4 


. 8 Ys 
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RULE. 


To anſwer this, we will uſe Approximation, it being 
he moſt conciſe and quickeſt Method we can uſe. 
Wherefore make two or three Trials, *cil] you get the An- 
ſwer bounded” betwixt two of the neareſt Reſults ; then 
the Work may be performed by Proportion, as may be 
ſen in the Work of the following Exampie. 


EXAMPLE. 
je. An Annuity of 20 J. per Annum is offered to be let for 
| Fa 27 

180.5, or 180 J. 10 5. to be paid at the End of the ſaid 
en Term 5 what Intereſt is allow d in this Bargain? 
flatereſt of Money being ſeldom. above 10 /. and under 
de. ter Cent. Wherefore I make a Suppoſition at 8 per 
tes Ert. and by the firſt Propeſition 1 find the Amount at 


that Rate, 1 
o be 178.456, which is too little by 2.044. 

Wherefore, becauſe I ſee I am near, l make my ſecond 
Trial at 8 /. 10S. per Cent. and working as before, I find 
de Amount to be 181.21, whereby [ ſee I have overſhot 
al, the Truth by 71, and I ſee the Anſwer is bounded be- 
wirt 8 J. per Cent. and 8 J. 10 s. per Cent. 

Wherefore, as in the Rule of Falſe, by theſe two Sup- 
— 8 and their re ſpective Errors, I find the Rate as 

er. | 
Firſt Suppofition 8 the Error 2.044 — 
Second Suppoſit. 8.5 the Error 0.71 + 


Supp. Difference .5 Sum 2.754 


18 * e 2.5 . : LON: to 370, roy * 
to the firſt Suppoſirion 8, gives I, or 8 J. 75. 5 4. 
the Rate of Intereſt ſought. . 1 FO” | LEM 
Ihe firſt Propofition being of good and frequent Uſe, 
he ve have adjoined a Table fitted thereto, and calculated 
n the Rates of 5 and 6 per Cent. Compound Intereſt, and 
continue for 31 Years, Tk 


The 


* 8 8 * * 
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We 5; OOGNES: 
Uſe thereof, here follow. 


Its Conſtructiion. 


The Logarithmical Diffe- 
rences of . 05 or . 06 (being 


| 


the Rates here uſed nus 


Unity) and the Numbers 
in the Table ſhewing the 
Amount of one Pound at 
5 and 6 fer Cent. for 31 


Years minus Unity, are the 


Logarithms of the Numbe 
in this Table. \ oo 

Take an Exa mple or two 
for the Uſe. 


What will an Annuity of | 


3 L. 155. 64. amount to for- 
born 21 Tears, compound 
Intereſt, being computed at 
6 per Cent. yds a] 


I 

Tabular Number an- 
ſwering 21 Years, and under 
6 fer Cent. is 39.992727 


Multiply by WT 


I99963635 


Compound Intereſt. 


414A E, oe wing the 7. 
mount of one Pound Anntir, 
forborn for 31 Tears, or un 
der, at 5 and 6 per Cent 


279949089 
279949089 
119978181 


— . 
— —ä—äV— — — => nn mma 


159.972544425 
Facit 150 l. 195. 3 4. . 


Con Du Interg/l, 


| 


Tear, 5 6 

I . o ο | 1.00000, 
2 2.050000 | 24,06000c 

3 3.112500 3.1836 
+ 4+3 101235 4 3746it 
P: i 5.128631 5. 63 709; 
6 | 6.801913 | 6.975318 
7 8.142008 [8.39383 
8 | 9.549108 | 9.89746, 
9 1.026564 | 11.491; 51, 
10 | 12.4*7f0: | 13.1805g; 
— 
11 | 14-206787 | 14.97 1643 
12 15.917126 16.869940 
13 i 7-742982 | 18.8821; 

14 19.599631 | 21,01506;| | 
15 | 214576463 | 23-275969 
16 23.057491] 2567252) 
17 25.840366 28.212779 
18 8.132384 | 30.905651 
19 30. 539003 33.759992 
20 3.885954 3.774590 
31 35-719251 | 39.992727 
22 38. 50 5214 43.392291 
23 }] 41.430475 | 46.995826 
*+ 44.501999 50 815575 
25 4.727099 54. 8645 lo 
26 $1.11545+ [59.156387 
27 64.669126 63,70476; 
28 58.4024583 | 68. 528112 
29 | 62.322712 | 73.639799 
30 66.438847 79.058184 
31 7. 7609 84.801677 
E x A M- 


(U 


in 


nf... — 2J- 
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EXAMPLE Il. 


What will an Annuity of 30 J fer Auntm amount to, 
forburn ) Years, at 5 e Ceut. Compound Iuterelt ? 
\ Tabular Number under 5 per Cent. and againſt 7 


Years 18 8.142008 
Multiplied by b | 50 
Anſccer, 407% J. 25. 407.100420 


In the Solutions of Queſtions of Compound Intereſt, 
elating to many equal Payments, at many equal (imes, 
in the Buying or Purchating Annuities, Penſions, or 
Leaſes in Reverſion, we may confider it under theſe 4 
Particulars. 

Firſt, The Annuity, or Penſion to be fold. 
Seconaly, The 1 ime of Continuance, either conſidered 
as Yearly, Half-yearly, or Quarterly Payments. 

Thiraly, The Rate of [nterelt. And, 

Fourrhiy, The preſent Worth cf the Whole, paid at 
cre entire Payment, or equally reduced to uch. 

Any three of theſe being given, to find the fourth, as 
in the four Propcſitions following. 


PROP. I. 
Annuity, Rate, and Time given, to find the preſent 
Worth. | | 
RUL E. 
Find a correſpondent Principal, as before taught; then 


multiply the Logarithm of the Rate by the Time, which 
ſubtra&t from the correſpondent Principal, the Remain- 
der ig the Logarithmical Difference of the Principal and 


Worth, and ſo by Conſequence the Worth is given. 


13 A. TL 

There is an Annuity of 20 J. fer Aunum, payable by 
Yearly Payments, and to continue ) Years, to be ſold 
for ready Money: What is it worth, Compound lutereſt 
being allowed the Purchaſer at 5 per Cent.“ 


Yy See 
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See the Werk. 
If 51. : 100 l. :: 20 l.: Facit 400 l. Correſp. Princip. 
Log. of 1.05 the Rate is 0.021189z 
Multiply by TY 
Log. of the Rare and Time 0.183251 
Log. ot 400 the Correſp̃. Princip. 2.50000 
The Difference is 2.453739 


Equa) to the Logarithm of 284 2725, Which ſubtracted 


from 400 J. leaves 115 /. 145. 6 4. +, the preſent Worth 
ſought, 


EXAMPLE II. 


An Annual Rent of 365 /. paid Yearly, and to continue 
12 Years, is to be ſold for preſent Money; what is it 
worth at 5 fer Cent. Compound ' Intereſt ? 


See the Wrrk. 
If 54. : 100 J.:: 365 : Facit 7300 Correſp. Princip. 


Log. of 1.05 the Rate is 0.021189; 
Multiply by the Time 12 
0423786 
211893 
Logarithm of the Rate and Time 2542716 
Log of 5300 che Correſp. Princip. 3.863 3228 
Difference is 3.6090512 


which is the Logarithm of 4064.913, or 4064 J. 18s. 3a. 


which ſubtracted from 3300 J. leaves 3235 J. 1 5. 9 4. the 
Worth ſought. . 


EXAM: 


——— 5 WF 
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EXAMPLE III. 

But if the aforenamed Annuity were to be paid by 
Quarterly Payments, viz 91 5 5. fer Quarter, what 
vould be the preſent Worth, allowing the ſame Rate of 
Intereſt as before, 

Proportional lutereſt for Quarterly Payments at 5 fer 
Cent. is = to 1.0122922 — I = C122722, by Which di- 
riding the Quarteriy Rent, quotes the correſpondent 
principal. | 

0122722) 91.2500 (7435.5c46 Correſp. Principal. 


Log. of the Rate 1.05, is 0.c211893 
Multiply by the Time "0 
4423786 

211893 
Log. of the Rate and Time 2542716 


Log. of 7435. 5046. the Cor. Principal 3.8713104 


The Difference is 3.610388 

Waich is the Logarithm of 41 40.4651, which ſubtra- 
&-d from 7455-5046, leaves 3295.c375, equal to 32951. 
and 9 4. the preſent Worth; by which you may perceive 
thit Quarterly Payments in this Annuity, raiſeth the 
Value 59 J. 19 8. 

Notwithſtanding, in the Purchaſing of Annuities, very 
few Perſons will value a Leaſe the more tor being paid 


Quarterly. 


EBT AMPLE NV. 
But if the ſaid Annuity were to be paid by dai'y Pay- 
ments, vir. 20 f. fer Nay, what would be the preſent 
Worth, keeping the ſame Rate of lutereſt ſtill? 


Proportiona] Intereſt for daily Payments is .0001 336, 
when U 


nity is ſubtracted; by which dividing the daily 
Rent, quotes the Correſpondent Principal. 


Tysa COOL 
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.0201336) 1. o0o00 (7485.03 Cor. Principal. 


Log. of 7483 93, is 3.879193 
The. Log. of the Rate and Time, n, eee for 


— — —— 


Difference is | 3-6199219 


Which is the Logarithm of 41679446, which ſubtra. | 
Qed from 7435.03, will leave 3317 .085 4, equal ro 531934. 
1 S. 8. So the Difference of” the preſent W: riþ of this 
Annuity, according to Yearly and Daily Payments, 6 


82 J. fore. 
EXAMPLE V. 


An Annuity ot 24 4. fer Jun. to begia after the End | 
of 6 Years, wher-by rhe firſt Rent wiil not be received | 
"ll after rhe Expiration of 7 Years, and 10 continue 21 | 
Years, is to be ſold for preſent Money; ; What is it wir | 
on this Condition, allowi.. g the Purchaſ r 6 fer Cent. 
Compound lotereſt? Un 

If this Aunuity were to dane preſently, the Worth by 
this Pre poſition would be found to be 382. 3378, or 302. 
6 5. 9 4. ; 

But ſeeing it begins not till the Fnd of 6 Ye: rs, you | 

wuſt by the ſecond Propoſition of - the firſt Section of this $ 
Chapter, find what ready Money w uld pay a Debt of | 

1525 378, due 6 Yeais hence; Which will appesret be 

. 32, or 269 J. 105. 8 4 which is he preſent Worth | 

of ches Annuiq accordiuig to r Condition aforeſaid, | 


Preſent Worth, Rate, hos Time given, to find the | 
Annuity. 
R 7 2 2 


Suppoſe an uu at Pleaſure, and find hs Worth 


by the laſt ; then the Proportion runs, 
As the Worth found: To the ſuppoſed Annuit 2 
So the Worth given: To che Apmuity require 


114 
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EXAM®PL E. 


What Annuity to continue ) Years will be purchaſed 
for 120 4 at 6 fer Cent. Crmpound lntereſt? | 

Suppoſe 15 4. and by the |:1t Propofition, the preſent 
Worth will be toun | ro be 83.7357. . 


J. 1 2 
Then ſay, if 83 7357 : 15 :: 120: Facit 21.4962, or 
211.95. 11 4. 1 4. the inter. And thus of any other. 


Y R O P. II. 


Annuity, preſent Worth, and Rate of Intereſt given, 
to find the Lime of Continuance. 


RULE 


Find a correſpondent Principal, ſubtraQ the Debt pur 


of the correſpoudent Prircipal, and the Logarithm of 
their Difterer.ce out of the Logarithm of the correſpon- 
dent Principa ; this laſt Difference divided by the Lo- 
parichm of the Rate, ſhews the Time. . 


ZET EE TI. 
Inwhat Time will 207. fer Jun. pay a Debt of 115.7275, 
or 115 L 145. 64. , at 5 fer Cent, Com round Intereſt? 
Fir:., it 5: 1co : 20: Facit 400 Cor. Prin. 


From the Cor Prin. 400 
Subtract the Debt 115 7275 
The Difference is 8 | 284.7275 
Log of the Cor. Prin 400 J. is 2.6020600 
Log. of 284.2725, is 228.4537349 
0211893) 1483251(07 
N N 
2 


Anfoer, in 3 Ven 


* 7 
. 8 - w 4 
* 
* "4 


1 
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EXAMPLE IL 


A borrows of B 1728 J. and at the ſame Time deliver, 
up to B an Ainuity uf the clear Value of 240 ur np, 
which h- is to enjuy *tiil he be t ly ſatisfied for bi» 19281, 
The Queſtion is, How long B muit ej rhe Premites, 
Compound lutereſt being cou:puted ati 6 er Cert. jer 


Ann. 

1 Pirſt, I ſay, if6: 100 :: 240 : Facit 4000 Cor. Prin. 
From the Cor. Principal 4000 
Subtract the Debt : L725 
Difference is $2% 


Log. of 4000, the Cor. Principal, is 3-6020600 
Log. of theſaid Difference 2272, is 3-3564-53 


Difference i 23456510 
Which divide by the Log, of 1. C6 
=.0253059) 2456517 (9.70729 
1 . 142277531 


| 1789860 
1771413 


1 1844700 
1771413 


0 nd Þ 732870 
506118 


- - — 2 [=Y 


x. 1 7112 2267520 


Anſ. In 9 Tears, 9 Months, o Weeks, and 5 Days; 
And fo long 2 muſt enjoy the Premiſes. 


EXAMPLE in. 
Alendsto B 6001. and Z is willing to pay a Quarter. 


Rent of 15 J. per Quarter till A be farisfied for his 600 
Ho many Quarters Rent muſt Z receive, Compound 


Inte 
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[ntereſt being computed at 5 7er Cent. And what will 


the la! Payment be? Divide 15 by the natural Number 
to 4 of the Log. of the Rare leſs 1. 


0122722) 15.0coccco (1222.27495 Cor, Prin. 


From the Cor, Principal 1222.2747 * 
Subtract the Debt 600 
; Difference is 622.2743 


Log. ol the Cor. Prin. 1222.24), is 3.081688 
Log. of the Differei. ce 622. 2747, is 2.793982 


* 


Their D ference is 
Log. Rate. 


. co5 297392931 867 (552464 to 55 whole Quarters, 
and ſomething above 3 vi Ss: er, He muſt 


receive 55 Quarters Reut; and the laſt Payment will be 
5. 3S 114. 14. 


2931867 


oe. . 


The Annuity, Pre ſeut Worth, and Time of Continuance 

given, to find the Rare of Intereſt. 
This Propuficion is belt performed by Approximation, 
for by two or three Trials (but they muſt be near the 
Truth) you will have the Aru er bounded beiwixt two 
Numbers; as ia the lait Propoſition of the laſt Sect: on. 

An Annuity of 20 J. fer Aus. to continue for) Years, 
1s fold for 100 J. ready Money: what Rate of Compound 
Intereſt hath the Purchaſer 2 his Money? 

Intereſt of Money being ſeldom above 10, or under 5 
per Cent. I make my firſt Suppoſition at 9 per Cent. and 
by the firſt Propoſition of this 8 ction, the preſent Worth 
ot 1 l. per Ann. to continue 7 Years, will be found to be 


100.65 90 56, which ſhould have been 1c0 l. wherefore 
the Error is . 65 9056. And ſeeing the Suppoſition was 
ſhort, I place it and the Error, as here, 


9.659056 
9.25 ＋.18 


But 9 
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But ſeeing | am pretty near, | make my next Suppoß. 
tion at 9 /. 1 and x he ſame 88 the A. | 
nuity for the ſame Time will be worth 99.82, which ſhould 
have been 100; by which | ſee | hare ſuppoſed too 
much, and the Error is.18, which Suppoſition and Er- 

ror | place under the other, and ſay, 

As. 839, the Sum of the Errors to .25, the Difference 
of Suppolirions, ſo . 18 the latter Error to. 0536, which 
fab from the latter Suppoſition, becauſe it was too 
great, leaves 9.1964, or 9 J. 35.11 4. the Rate ſought. 

And though this be mathematically true, and demon- 
ſtrable; and that by delivering up of an Annuity of 100 
20 to continue for 7 Years, for 100 /. paid in Hand, 

e allows 9 l. 3 5. 11 7. per Cent. fer 4nn. yet he will 
never be able to make that Intereſt by his Aunuity, un- 
leſs he can find ſuch a Fool as will take his Annual Pay- 
ments as they become due, and give himg J. 3 5. 114 
per Cent. Compound [Intereſt ; which will be hard to do, 
when any reſponſible Man may be fitted for 6, nay in 
molt Places for 5 fer Cent. 

Wherefore Mr. Martindale was in the right, according 
to the Intent and Import of his Propoſition; and that he 
can but make 7 J. 13 5. 7 4. , ſuppoſing every Payment 
be taken off his Hand at 6 Fer Cent. Compound Intereſt; 
and this will be ſomething difficult to do. And if fome 
of his Annual Rents, or all of them, ſhould not be im- 
proved, which is no impoſlible thing, he will not be able 
to make & per Cent. by his Annuity ; ſo that | had rather 
put forth my Hundred Pound at 6 fer Cent. Compound 
beg for ) Years, than ſtand to the Venture of the Im- 
provement of the Annuity. But this by the By. 


The two firſt Propoſitions being of good Uſe, we have 
annexed Tables fitted thereto for 31 Years, at 5 ant 6 
per Cent. Compound Intereſt. | 


[ 


© — 17 


S$AVIL 


1m 


1 


[lo © « w ole + wn» | 


et. 
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| Shewing 
Worth one Pound An- 
unity to continne for 31 
5 and 6 per 
Cent. Compound Intereſt. 


Years, at 


the 


preſent 


* 


— 


0.952381 


1.859410 
2.723248 
3.545950 
4+3 29477 
5.07 5692 
5.786373 
6.463212 


| 7.107821 


7.721734 
8.306414 
8.863251 


9.39372 


10. 379658 


10.837769 
11.274065 
11.689586 


12.085320 


12. 462209 

— — 
12.821152 
13.163002 
13.488573 
13.798641 
14.093 944 


14.37 5184 
14.643033 
14.898127 
15.141073 
15.372470 


9 


. 
0.943396 
1.833392 
2.67301 2 
3.465105 
4.212363 


4917324 
5.582381 
6.209792 
6.801691 
7.360086 


7.886873 
8.383843 
8.8 52682 
9.294983 
9.712248 
10. 105894 
10.477258 
10.817603 
11.158115 


ö 


11. 4699201 
1.764075 
12.041590 
11.303771 
12. 5503 56 


12.783314 


13.003 164 
13.210531 
13.406162 
13.590721 
13.764829 


| 


1 


Z 2 


15.992810 | 1 3 929084 


TABLE. II. 
Shewing what Annuit. 
to continue for 31 Years, 
one bound will Purchaſe. 
at 5 and 6 per Cent, 
Compound Intereſt. | 
ae n 
1.050000 1. o6οοο 
537805 545437 
367208 374110 
282012 [ 283591 
230952 237396 
197017 203367 
172820 179135 
154722 161036 
1406 | .147022] , 
129805 135268 
— — CT — 
120389 126793 
„112825 119272 
106468 112960 
.101023 | 073585 
096342 101963 
092270 098952 
88699 095445 
085546 0923 56 
082745 089621 
.o80242 | 
«077996 
«073970 
+»074t37 
«072441 
070912 
069564 | 
«068292 
067122 
0660453 
665051 
064132 


it 
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The Conſtruction of the foregoing TABLES 
If from the Logarithms of the Numbers in that Table f 
under Section the Second, you Subtract the Logarithms 
of the Numbers in Table the Firſt, Section the Firſt, the 
Remainders are the Logarithms of the Numbers in the 
firſt Table here. 
And their Complements Arithmetical are the Loga. 
rithms of the Numbers in the Second Table. 


Their US E. 

There is no Difference betwixt the Uſe of theſe Tables 
and thoſe going before, as may be ſcen in the following | 
Examples. 


Examples in the Uſe of the Fir TABLE. 

I. An Annuity of 20 J. per Ann. clear Value, is to be 
fold for ) Tears; what ready Money is it worth, at 5 fer 
Cent. Compound Intereſt ? | 
Multiply the Tabular Number under 5 per Cent. and 


ch 


over-againſt 7 Years, vis, 5.786373 
By 20, the given Annuity 20 0 
113.72746 


Gives the Anſwer, viz. 115 J. 145, 6 4. l. 


EXAMPLEN. _ 


There is a Leaſe of Lands worth 32 J. per Ann. more 
than the Rent paid to the Lord; of which Land there is 
yet a Leaſe in being for ) Years ; and the Leflee is deſi- 
rous to take a Leaſe in Reverſion for 21 Tears, to begin 
when his old Leaſe is expired. What Sum of Money is 
to be paid forthis Leaſe, allowing Intereſt at. the Rate of 
6 per Cent. per Annum. 

Firſt, See what this Rent of 32 J. is worth for 7 Years, 
which will be 178 12 5. 9 4. fere. b 11 | 

Secondly, Add 7 Years to 21 Years, which makes 25 | 
Years 5 then ſee what 32 J. to continue 28 Years is 

worth, which will be 4287, 193. 11 4. 4. 


Lab, 
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Laſtiy. Subtract the preſent Worth for 7 Years from 
the prefent Worth for 28 Years, the Difference is the 
Anſwer to the Queſtion, to wit, 250 J. ) 5. 2 4. 3. 
The Work for j Years. The Work for 28 Tears. 


5.582381 . 13. 406162 
3. x. 3 eee, 18 
11164762 NY at iy 26812324 
16747143 „55 40318486 
178.6367192 e biaq vin. 428.99 7184 
From 428.997 184 | EET: 


Sub. 178.636192 


250.3609 The Anſwer. 


— —————4 


T | Examples in the Uſe of the Second T ABLE. 

1 I. What Annuity, to continue 9 Years, 34 J. will pur- 

chaſe, Compound Intereſt being computed at 5 per Cent? 
Tabular Number in Table the Second, under 5 per 

Cent. and over-againſt 9 Years, is 140690 
Multiply bß7ßß = — 7 


-* 
2 8 


| 'y F 
Anſtwor, 4 J. 15 s. 8 4. Facit 4.58346 
E * A A LE II. . 
What Annuity, to continue 21 Years, will 365 J purchaſe, 
Compound Intereſt being computed at 6 fer Cent, per Ann. 
Tabular Number in Table the Second, under 6 per 


Cent. and over-againſt 21 Years, is .085004 
Multiply by 365 
| 425020 


| | 94 2 510024 
Anſ. 211, 05, 6 4, x 255012 


— ů 


31.026460 
2 2 2 SECT. 
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S CT., IV. 
Nau in the laſt Plage, we ſhall treat of Compound 
Intereſ}, as it relates to the Purchaſing of Freehold k. = + 
ſtates, to be Bought o r of Sl for ever. mg! 
This by ſeveral is called Compound Intereſt Infinite, WM Wo 
becaufe it relates to diverſe equa] Payments at diverſe ( 
equal Times; but the Number of thoſe equal Times are Ml i; 
IEP + P As in Purchaſing an Eſtate in Fee: Simple for 
rt 
And this may be confider'd under theſe threeParticulars,} 
Fir 700 The Annuity paid by Nearly or Wen Pay. 
men 
See, The Price, or Preſent Worth. | 
Thirdly, The Rate of Intereſt. 
Any two of theſe 9 given, ta fo. the third ; 3 as in 
the three Propoſitions ollowing. * : 


The Annuity 3 | Age 
e Annuity and Rate of Intereſt den, to the 
preſevt Worm. e none 

The Annual (Halt. - Yeaoly,. or Quarterly) Pa ment di- 
vided oe Rate of Intereſt, minus Unity, quotes the 


preſent 
EXAMP®L E. 


SET Eftate to be ſold of the clear Value of 20. 
per Anu. what Sum of ready Money is this Eſtate worth, | 


eee being allowed the Purchaſer at i er 
| 1.06) ee l We: 


„ 


” «+» + | 


* \ WO 
1 0 18 7 K & * * $443 
99 . 7 : 
20 


= 
alu! 63 84 34.18 _ | --ih | 
| =, 
op 4 | 


. % 
2 9 
* [1 * - * 89 p N 9 
. 9 

« * « * r 7 

a l a F ö 
* i & 5 bo 

2 
1 


- 24 Q . Q * 2 


4 
1 
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EXAMPLE II. 

But if the * Annuity were paid by Quarterly Pay- 
ments, vis. 5 J. fer Quarter; what would be the 2255 
Worth, holding ſtill ta the ſame Nate of Intereſt? 

Quarterly Rate, 
minus Unity, 18 N [mary (340.7 * 


4 


— 


44022 
Anſ. 340 J. 144 24. 59780 
__ 38696 
Quarterly Nagel raiſeth 108400 
the Worth 7 J. 8. 5. 14. 102718 


4 iV; 


PRO . II. 
Preſent Worth, ot Purchaſe Mon | tagetber with the 
Rare of Intereſt being given, to | the Annuity. 
R UL E. 
Multiply the Purchaſe Money by the Rate of Intereſt, 
t nity, * Product mall * the Annual Os 


"7 X 4 N P L. E. 

A Gentleman hath a Defire to lay out 333 l + 0 on a 
freehold Eſtate, provided he meet with a Bargain as 
ſhall bring him in 6 per Cent. r Intereſt oe his 
Money; What Annual Rent muſt this be? 


333-333 
_ 


© 29499999 - Facit, 20 


| P R O P. III. 
The — and IO Worth giveng t to find A 
of Intereſt, 
N . E. N 


The Annual 820 divided by "ha poſe Worth, 
FUG demanged, quotes th 0 W miu Da ak, 75 
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EXAMPLE. 
_: "There is an Eſtate to be ſold of the Yearly Value gr 


20 J. for 333 J. , what Rate of Compound Intereſt y; R 
the Purchaſer have for his Money ? 12 wa þ 
333.333) 20-000000 (.06 

19999999 

Anſ. 6 per Cent. eder 

EXAMPLE H. 

There is a Freehoid Eſtate to be ſold for 1600 J. the 
Yearly Rent being 128 7. What Rate of Compound In | 
tereſt ſhall the Purchaſer have for his Money ? 

1600) 128.000 (.08 f 

172800 Anſ. 8 per cen. MY « 

3 r e * | * 
X ly, If it be inquired, how many Years Purchaſe any | 
WR, i-th worth, work thus, divide Unity by the Rat, | 
minus Unity, the Quote extubits the Nutnber of Years, | 

43 038 E XK A M PL F. ee! . 

There is a Freehold Eftate to be ſold, how many Years ! 
Purchaſe is it worth at 5 per Cent. per Ann. Compound Ml 
Intereſt. A 8 9 * N 
fro X (s fl. did 6:5 itoy; 

26 N18 er een Anſ. 20 Years Purchaſe, | , 
11 $7 * N 00, . __ | a | | | 1 
What is it worth at & per Cent? 2 
.06) 1.0 (16.666 

6 _ —_—- 
40 | Anſ. 16 Years and 2, hi 
\ a 
Likewiſe, if an Eſtate be -offer'd at any Number of | 0 


Tears Purchaſe, and the Rate of Intereſt be demanded, 
to thus, divide Unity by the Number of Tears propoſed, 0 
od the Quote gives the Rate, minus as 4 4M 


11] 
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8 &SAAMPLE.. | 

An Eſtate is offered at 20 Years Purchafe, what is the 

Rate of Intereſt? | 
| 20) 1.90, (.05 

1. 0 Anſ. 5 Per Cent. 


O | 

Here follow diverſe Queſtions of Intereſt to exerciſe 
the Learner, both Simple and Compound; and ſo we 
vill conclude Logarithmical Arithmetick. 

| QUEST. I. 

A doth owe unto # 800 J. to be paid in 4 Years, that is 
t the End of every two Years 400 J. B doth owe unto 
Joo J. to be paid in 6 Years, that is at the End of 
every two Years 300 J. They agree to clear their Debts, 
and allow each other 8 per Cent. Compound Intereſt. 
Which muſt pay Money, and how much? 

Anſ. 2 muff pay unto A, 29 J. 16 5. 3 4. 14. 
UEST. II. 

A doth owe unto B 455 J. to be paid in 14 Years; that 
is, at the End of every two Years 65 J. He would agree 
with his Creditor to pay him in 7 Years, viz. Each 
Year one equal Payment, which ZB agrees to; and they 
conclude Compound Intereſt ſhall be allowed at 6 per Cert. 
What will this equal Payment be? Anſ. 52 l. 105. 8 4. 

Found by eln the preſent Worth of the 7 Pay- 
ments, paid each two Years, which will be 293 J. 5 f. 2 4. 
Then ſeek what Annuity, tvcontinue 7 Years, 293 J. 5 5. 
2 4, will purchaſe ; which will be found to be 52 J. 10 5. 
$4. The Anſtrer ſought. 


DUEST. III. 
A Merchant hath owing to him 10000/7. to be paid in 


five Years, vis. at the End of every Year 2000 J. and 


agrees with his Debtor, that if he will pay him 5000 /. 
ready Money, he will take the Remainder in 21 Years 
by an equal Annual Payment, Compound Intereſt being 
computed at 6 per Cent. to which his Debtor aſſents. The 
Qektion is, ww will this equal Annual Payment be? 


Anſ. 291.1 1725 or 2914, 25. 44, . | 
PR Yrs "7 Found 
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Found by ſeeking the preſent Worth of 20007. per Ann, 
to continue 5 Yeats, which will be 8424 J. 145. 6 J. 1. from 
which ſubtracting 5000, reſt 3424 J. 14 f. 6 4. f. then find 
what Annuity, to continue 21 Years, 34247. 145: 6 4. . 
will purchaſe, vis. 291 J. 2 5. 4 d. and that is the Auſtwer. 


20 ES T. IV. f 
There is an Annuity of 64 J. 10 5. to continue 120 
Years, to be ſold for ready Money; whether is it better 
to purchaſe this Annuity at 6 per Cent. Simple Intereſt! 
or at 6 Fer Cent, Compound Intereſt ; likewiſe what i; 
the Difference, and laſtly what is its Value taken as a | 
Freehold Eftate ? © N Fa 


The Work according to Simple Intereſt. 


28 


120 120 120 
** . 06\ 120 
240 , 7.20 | 240 
. 130 * 120 
—— | | . 
14:40 16.4) 7043.6 (43136341 14400 
— 7 115500 
16.40 864-00 
_— 240 Add 
fo 1104 
— Deduct 7.2 
R Dr 
© 1096.8 
1040 ae 
984 43872 
| h 2 9 40743.60 
Anſ. 43131. 125. 8 4. 680 5 Þ 
Accor ing to Simple 656 | 
Intereſt. — 
24 


. 
* 
# 
T | 
| 2 4 
> 
. 
: 
a 
" 
4 
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The ur pr N . to Compound Intereſt. 


Firſt, If 6: abo :: 65 Faai 1675 Cor ach. 
6) Kees, (1075 


36r 


716 > & EE TEST [v4 714 d L 
- 0 
* 4 ** " 
6 = 4 9 194 * SF 11 ISO 1. , 
. # 4 
des ” . - it * 


_ wen i 00 5. 3 l. 

| abcording to Comp. [ade P: 

* 1392 
230 71.2% £474? 3) 140 ir. | ge, noc: ba- 


J * \ 7 
4 1 8 1202 FI! 


# * * % 7 „ ? „ 


$Q 51501 
Log. of the Rate 1 S111¹1 | 2 0253059 115% 
Multiply by the Time. 3 icon} +: oth aud 5! 
t Sin rote 1 L. cos nn ii eb 
cl 20 ell N l Ar 565% n BINGO Sri 554 


51 RI 1 11 tr 2 04 SOS 17097 
8 St |; — enn 
Log. of the Rate and he i 39367680.» - 
Log. of the Cor. Principal:1975,:is 3.03 14084 
2 of. Wenders and Time, i a | 5 3-2367889 . 
ffererice js „ 1 L 21 Þ bad | 
Us is the 182 OOTY 55 30589. ieh 19 
wm the Sen 20 Ply leaves Hind "Por, 
asf * bn. by 1 


tis. 107401212, which! is I. f to 1074 7 4 wy 4 


0 Ins > 47; + wa #f 

The bo pied och a \ Freehold Eflate, at 6 er Cent, Co my 
pound Intereſt. Oo N 28. 
* cc). ago dens ia g dP 


( * . „ 1@2 £50987 
5 6 
F 0475 00,<* + $83 
42 


Anſ. 1075 J. as a 30 
Frechold Eftate, 30 
© 


Aazxz | The 


The preſent Worth 


Thep Worth at6 | 
Difference of the Worths is 3239 125 | 
The preſent Worth as a Freehold Eſtate, at 6 per Cenr, | 

Compound Intereſt, is 2075 l. f 


By which you may ſee it is better to purchaſe it at 
Compound Intereſt, by 32 39 L 12 f. 5 4. which is a very 
great Diſſerence, being more than the Eſtate is worth for 
ever. * 3 
And though the preſent Worth of this Eſtate to continue 
120 Years at 6 fer Cent. Compound Intereſt, comes ſo 3 
near the Worth of the ſame Eſtate to continue for ever, 


the ſame Rate of Intereſt being-computed ; yet if this Il ” 

Eftate were to continue 200 Years, nay double that Time, 
yet it would not reach 1075 L which ſhews the Agree- . 
ment of the Rules: For if it were otherwiſe, it would not ll dhe 
be found better to purchaſe an Annuity fox ever, than for il 
a certain Number of Tears; which would be a Paradox. n 
r 255, =” 

A Gentleman pays 350 J. for a Leaſe in Reverſion, to 
commence gg tho nd of 13 Years and a er, and I » 

tinus for 21 Tears and 3 


contin; 6 5 | | ters; hat Quarter I 
5 ; 4 50 he let the Premiſes for x94 v5 comes to be 
in Poſſeſſion thereof, ſo as to gain 8 per Cent. Compound 
Intereſt for his Money ? 9 


0 
The of J. eund ei nie et 2.54406 80 q de 
Worth of 1 /. Een 53 Quarters 0.428627 


nod a0.) 35 338-3. ©: ;T ; — 
Log. of the Increaſe of $500. i. e. of gy0.4=2.986930} * 
The Log. of the Annuity that i J. will > __ _ 
Purchaſe for 87 3 = © =2-3689282 


Sum the Log. of 22.69 the, Anſwer. = 13558589 
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Problems, or Queſtions 


| 
| 


I N 
ALGEBRA 
„Ten der ee 


mainder divided by 2, if the Number ſought be added to 
the Quotient, that the Sum may be 40. 


and 48 added to the Product, as much ma c'd, 
if the fame Number ſought were multiplied by 18. 


;. To find a Number, to which if 11 be added and 
1 ſubtrated from the ſame Number (vis. the firſt) the 
dum of the Addition may be double the Remainder. 


4. To find a Number, to which if its double (treble, 
quadruple, &c.) be added, the Square of the ſame Num- 
der may be produc'd. | 


2. To find a Number, which bein multilied by ra, 
prod 
y 18 


— 
j 4 n _ " 8 _ i + , . 1 . . 
* 8 8 p ſh is pe * — Ye r Tag 1 LO EO & 1605 et 4 a . * 1 * 4 YI n 8 — 9 * . - i 
G r ̃²˙ ˙ ¶ͤͤ nk ͤ—_Xmy« OY TOO ICT FAR c , 
PETIT 1 = y 


5. To find a Number, which if added to itſelf, and 
| the Sum uipliog by the ſame ; and tho ſame Num- 

| ſtill ſubtracted from the Product: And laſtly, the Re- 
; mainder divided by the ſame, that 


it may 


Y 6. To divide the Number 16 into 2 Par ſo that the 
oY _ of the greater Part may exceed the Square of the 
lels by 32. yer ROD 

7- To divide the Number 36 into two Parts, ſo that if 


go : i be added to the firſt, and 6 to the ſecond, the former 
na be the double of the latter. 


uce 18. 4 


Aaaz $. Let 


36 _ Problems, or: Queſtions, 
8. Let the Line AB (of 0 Parts) be divided any hoy 


in C [ſo that AC may be 42, BC 48] it is required to 
divide the ſame Line again in another Point: For Er. 
ample, in D, ſo that the Rectangle AD C may be equal 
to the Square DB. Let. the Segment CD be inquired | 


[which Being obtained, AD, DB will be known. 


9. Let the Line E F be divided 2 how in G, [ſo 

to produce this 
right Lige E F {for Example unto H] fo that the Rect. 
angle 1 may be equal to the Square G H; the length } 


that E G may be 6, GF 4] it is requi 


— — 


of F 


10/A Genera dſp 
finds he has 284 Soldie 


is required. 


up the Square; How many Soldiers had he ? 
11. A certain Captain ſends out þ of his Soldiers 


10, there remain 5 + 15. How many Soldiers had he? 


12. There is an Army to which if you add, +, and! , 
of itſelf, and take away 5000, the Sum total will be | 


ooo What was the Number of the Army? 


13. In the Rectangle ABCD, the Difference of the ] 
greater fide AB, and of the leſſer fide B C, is 12, but the 
Difference of the Squares of the fides 1680. What are 


the ſides of the Rectangle ABCD? 


14, The length DE of the Rectangle DEFG, is twice , 
zac ; and the Sum of the Squares of the 
length and breadth is ten times the Sum of the two Sides 


the breadth E 


DE, EP. What are the Sides of the Rectangle DEF G? f 


1 5. To find two Numbers in the proportion of 2 to 3, ö 
whoſe ProduR, if they be multiplied by of ane another, b 


mall be 54. 


EY 6. To find two Numbers whoſe Ratio is to one ano- 1 
ther as4tos : and the Sum of the Squares of both, 16 


3624. 


ng his Army into a Square Battle, 
n | oldiers over and above; but increaſing | 
each fide with one Soldier, he wants 25 Soldiers to fill 


17. To 


to 


li 
t 
t 


«0 Algebra. Ms 
15. To find the fide of a Square, whoſe Area is tothe 


— 


Sum of the fides in a given Ratio, as 45 to 12 


18. To find che ſide of 2 cube, whoſe  Superfities 1 
to the Solidity in a given Ratio, as 6 to 11, 


19. A certain Man hires a Labourer, on this Condi- 
tion, that for every Day he work'd he ſhould receive 12 
Pence, but for every Day he was idle, he ſhould be mul- 
ted 8 Pence. When 399 Days were paſt, neither of them 
were indebted to one another. How many Days did he 


york ; and how many was he idle? 


20. A certain Gentleman hires a Servant, and promi- 
ſes him 24 Pounds yearly Wages, together with a Cloak. 
At 8 Months End the Servant obtains leave to go away, 
and inſtead of his Wages receives a Cloak + 13 Pounds. 
How much did the Cloak coſt? KEE 


21. A Perſon being ask'd how Old he was, anſwer'd, 
If I quadruple 4 of my Years, and add 3̃ of them + 59 
tothe Product; the Sum will be ſo much above 100, as 
the Number of my Years is now below 100. | 


22, One being ask'd what Hour of the Day it was, an- 
ſwered, The Day at this Time is 16 Hours long; if now 
+ of the Hours paſt be added to + of the Remainder, 
you will have the Hour defir'd, reckoning from Sun-rifing. 


23. From Noremberg to Rome are 140 Miles: A Tra- 
reller ſets out at the ſame Time from each of the two 
Cities, one ous 8 Miles a Day, the other 6. In how 
many Days from their firſt ſetting out will they meet one 
inother, and how many Miles did each of them go? 


* 
; 


* 7 1 
* — 
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- 24. Acettaſty Meffenger goes 6 Miles every Day. ol * 
Days after, another follows him, and he goes 1 . anc 
Day. In what Number of Days will he come up to the ll ne 
firſt ? (e, Sade „dn 7 

25. A certain . goes 6 Miles a Day: And MB” 
after he has gone 56 Miles, another follows him who M = 
goes 8 Miles a Day. In how many Days will he come 
up to him ? = : 
1 1 7 | 25 1 
26. One bought 3 Books, whoſe Prices were in pro- 
portion as 12, 5, 1: If the Price of the firſt be doubled, il * 
of the ſecond trebled, of the third quadrupled ; the dm the 
of theſe Products will as much excced 10 Crowns, as il 
the Sum of the Prices of the greateſt and middle is be. 
low 5: How much did the {aid Books col ? | 
ge” Suppoſe the Number 50 were to be divided into | x 
two Parts, ſo that the greater part being divided 9 9, 
and the leſs multiplied by 3, the Sum of this Product ar! 
the former Quotient may make the ſame Number p- 
zoled, wh pedo, * 

28. Let the Number 20 be divided into two Paris, ſo 1 
that the Square of the leſs part, being raken out of the MI 
Square of the greater, may leave the very Nur: be: ro- be 
poſed, which was 20 (or may leave the double, vb, =» 
Or. of the Number propoſed.) br 
e 29. If a Man gains 30 Crowns a Week; how much ot 
miuft he ſpend a Week to have 500 Crowns, together 
with the Expence of 4 Weeks remaining at the Year's dn 
end? _. i U 

30. A Labourer, after 30 Weeks in which he had f 6d 


been at work, lays up 28 Crowns — the Pay of three 
Weeks; and finds that he had expended 36 Crowns + 
8240 of eleven Weeks. What Pay did he receive a 

Veck ? | | 
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zi. In the Rectangle ABC, is given the Baſis AB=9g 
* the Difference the other Sides, that is, the SE. 
nent BD, ;. Required, the Sides 1 BC? A 


2. In the Rectangle Triangle AB C, is gienn the 
* ABB, and the Sum of the other Sides A f 
225. Required, the Sides A C, B C ſeverally ? 


Suppoſe two Towers, A B 180 feet high, * oD 
| * at Diſtance A C:3560 fect. A Ladder i is to be ſet, 


the Line AC, at fome point, ſuppoſe in E, of ſugh, 

4 egen as from thence it may reach the Top of both, 
be Towers. We require the Point E in the Ine of Di- 
5 lance, as alſo the rn the Ladder ER, ED? 


BD * — drawn. Rec 
uy DC? 


1336 in che otenfngleTrangl DEB;the en ges 
ue given, vis. DE 11, EF 13, DF "ry and the Per- 
pendicular FG, being let fall upon the Baſis — 
| equired the I of the Bud BG, 

05 1 1 
he 36. * the Re ABO is given the pisse 
o. between the Length AB and ibonal BD, that is 
DE==2 3 and hkewiſe the Difference between the 
Breadth A D and the DiagonaP B, "that is, FB=g. 
ys the fides ot the Kectangle AB, AD 7. 


37. In a ReQung 1. DEFG, the tight Line DK. 
drawn from the Angle D to the © fi 2 cutting 
Diagonal E G at right Angles.in 15 And there is 1 
the Segment HRK A and H E= 18 e | 
kdes 1 ex Nr it 


7 - 
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338. Let there be a Circle, whoſe Diameter is Ap, 

wich another leſs Circle whoſe Diameter AC, touches 
within in A: and from the Center of the greater Circle 
D, draw the Radius DE at right Angles to A B, cutting 


the. Periphery of the leſſer Clitcle-in F. Now theres 


| given BC (the Difference of the Diameters)= 9, with 
the Segment E F= 5. Required the Diameters AB, AC 
of the {aid Circles? | 


CT I3-tH22a 5335385 41 A Se N = 
39, Two Companions have got & parcel of Guineas; 
- fays A to B, if you. will give me one of your Guiness, 
I ſhall have as many as you will haye left. Nay, lies 
B, if. you will give b df your Guineas, I Al ba 
twice as many as you will have Jeft. How many Guinea 
had each of them: | 
8 renal 


£ 


r= 5 A ah dgnd 3m, > V3ek © 
7 A certain Perſon bought two Horſes, with the 


Trappings, which coſt 100 Pounds; which Trappings if 
of e· 


laid on the firſt Horſe A, both the Horſes will 
ual value: But if the Trappings be laid on the other 
rie, he will be double tha 

much id the ſaid Horſes coſt ? 


* 118 a © > a 48 , 
i: DG :-4£3 31 Nfj 124 i eee 


Cee S437 | i nol; 
41. A Vintner hias*itwo-ſartsof Wine, vis. A and B: 


which if mix d in equal Parts, a Flaggon of mix d will 


ſt. 1 Pence; but if they be mind in a ſeſqui- alter 
Ph ti | Id: take 2 Flaggons of A as 


opartion, ag if you; ſhou 
HET routake f B, a 


-. 


«CAE abs 5 ESE BRED 5 D236 

42. A Son ask'd his Father how Old he was ; his 
Father anſwered him thus; If yqu take away 5j from my 
Years, and divide the Remainden by 8 the Quotient will 


þ be 3 of your A e > but if you ad 2 to your Ape, and 


* _ 


multiply the Whole, by 3, and then ſabfira& 7 fromthe 


Age. What was the Age of the Father and the Son? 


LL ©. 


* ; * 7 1 


; So? 
| 
1 
. 


Value of: the firſt, | How 
n 


Flaggons will coſt 14 Pence. 


Product, you will have the Number of the Years of my 


43. To 


"LE To find wit two Numbers, to the Sum whereof if 
you add 6, the Whole ſhall be double the greater; and if 


jou' ſubtract 2 from their Difference, the Remainder 
will be balf of the leaſt. 


44. To find two Numbers, the Product whereof is 
140; and the Triple of the greater divided by the leſs 
* ö „ 
i5. Two Men have a mind to purchaſe a Houſe rated 
at 1200 Pounds; ſays A to B, if you give me 3 of your 
Money, I can purchaſe the Houſe alone; but ays Z to 
if you will give me 4 of yours, I ſhall be able to pur- 
cafe the Houft. How much Money had each of them ? 


© 4.x 2 


7 Crowns to pay tor a Treat, and this was their 9 


aaa 


47. A General, who had fought a Battle, upon review- 
ing his Army, whoſe Foot was thrice the Number of his 
Horſe, finds. that before the Battle 53 — 120 of his Foot 
had deſerted, and of his Horſe 25 + 1 20, beſides £ of his 
whole Army were ſent into Garrilons (reckoning the Sick 
and Wounded) and + of his Army remained; the reſt, 
who were wiinting, being either ſlain or taken Priſoners ; 
now, if you add 3ooo to the Number of the Slain, the 
8m wil be equal to half the Foot he had at the be- 
ginning. What were the Numbers of each? 


48. To divide ioo twice into two Parts, ſo that the 
major part of the firſt Diviſion may be treble che minor 
* of the ſecond Diviſion ; and the major part of the 
ecand may be double the ier part of the firſt, 


B b b 4359. To 
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49. To divide 30 twice into two Parts, fo that th, 
major part of the firſt Diviſion with the minor of the (a. | 
cond ay ve 3 33 and the Sum of the minor Parts ſub. 
tracted from the Sum of the major, may leave 14 re. 

ining. 


$0. A Man, his Wife, and his Son's Apes make up 
96 Years, ſo that the Husband's and Son's Years to- 
ether make the Wife's 15; but the Wife's and the 
's make the Husband's + 2. What was the Age of | 


each ? 


51: Three Merchants from three different Fairs meet 

ether at an Inn, where they reckon up their Gains, 
and find them the Sum of 780 Crowns. Moreover, if 
you add the Gain of the firſt and ſecond, and ſubtra& 
the Gain of the third from the Sum, there remains the 
Gain of the firſt +- 82 Crowns; but if you add the Gain 
of the ſecond and third, and from the Sum fubtraR the 
Gain of the firſt, there remains the Gain of the third 
— 43 Crowns. What was the Gain of each? 


32. Three Perſons, 4, B, C, owe a certain Sum of 
Money, ſo that A and & together owe 210 Crowns; B 
and 290, and C and A 4co. What did each of them | 

owe PIE ITY | 


53. To find three Numbers, ſo that the frſt and half 
of the Remainder, the ſecond and + of the Remainder, 


and the third and 4 of the Remainder, may always make 
34- 


34. Let a Square be divided into 9 ſmall Squares: 
We are to find and diſpoſe the Numbers through the ſe- 
veral ſmall Areas, ſo that the Sum of every three, taken 
either laterally or diagonally, may be always 15. 


an _ 


; 55, [Theorem] | 
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55, Theorem. ] Let any Numbers whatſoever be gi. 
ten, if you ſubtract every leſs Number from that which 
the next greateſt : I ſay, that the Sun of theſe Diffe- 
rences is equal to the Difference of the greateſt and leaſt 
Numbers. 


56. To find a Number, which being multiplied by 6, 
and the Product ſubtracted from the Square of the Num- 
der to be found, the Remainder will be 280. 


57. To find a Number, which being multiplied by 8, 
ind the Product added to the Square of the Number to 
be found, the Sum will be 660. 


58. To divide 140 into two Parts, ſo that the Pro- 
duct of thoſe Parts my = the Square of 56, that 1s 
3136. 


59. Let 969 Soldiers be drawn up into an oblong Bat- 
tle, ſo that the Difference of the greater and leſs fides is 
40. Required the Number of the Soldiers of each Rank 
in length and breadth ? Tk 2 


60. Again, let 480 Soldiers be drawn up into an ob 
Battle, ſo that the Sum of the greater and leſs fides is 52. 
Required the Number of the Soldiers of each Rank in 
length and breadth? | 


61, In the Square ABCD is given the Difference of 
the Diagonal and the Side, that is EC=6. Required 


the fide of the Square? 


B b b 2 | 62. The 


372 Problems, or Queſtions, 


cz. The I E K is added to che Square Dp 
(being of the ſame heighth;) whoſe breadth EL ig gi 
ven 2 , and alſo the Area of the whole compound 
Rectangle DK, =60. Required the | fide of the 


63. A Man buys ſome Ells of Cloth for 30 Crowns, 
and finds, tha: if he had 4 Ells more, he had then bought 
over Ell 2 Crowns cheaper. How many Ells did he 
buy? 5 


64. A ſet of boon Companions dining at an Inn, the 
Reckoning in all came to 175 3 But, before the 
Bill was paid off, two of them {lunk away, and then 
the Club of thoſe that remained came to 10 Shillings a 
Man more. How many were there in Company? 


65. To divide the Number 21 into two Parts, ſo that 


if the greater be divided by the leſs, and again the leſs 
by the greater, and then the firft Quotient being mul- 


tiplied by 4, and' the latter by 25, the Numbers pro- 
duced may be equal. 8 eien 


66. Let the Line AB be divided in C, fo that AC 
may be 8, and CD 6: We are to divide the ſame Line 
AB in D, ſo that the Rectangle under AD and DC 
may be equal to the Rectangle under AC and CB, or 
to the Product from 8 and 6, which is 48. Required 


the Segment CD? 
fa $f » *. ET. g | 


\ 


67. Let 
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67. Let there be a Rectangle Garden A B CD, the 
length of which AB is thrice the breadth A D: and rec- 
koning 18 Perches from B towards A, that is B E, and 
drawing EF parallel to A D, let the Area of the remain- 
ing Rectangle E D be given 120 ſquare Perchea What 
of che length and breadth of the ſaid Garden 7 


68. Let 600 Soldiers be diſpoſed into an oblong Bat- 
tle; which the Colonel willing to make broader, finds 
that if he takes away 10 Ranks from the length, he ſhall 
augment the breadth with two Ranks. hat was the 
Number of his Soldiers through every Rank in length 
and breadth ? 4 


69. A Man buys a Horſe, which he ſells again for 56 
Crowns, and gains as many Crowns in 100 as the Horſe 
colt him. How much did he give for the Horſe? 


70. A certain Linnen Draper buys two ſorts of Linnen 
for 30 Crowns, one finer, the other coarſer. An Ell of 
the fineſt colt as many Crowns as he had Ells : And alſo 
28 Ells of the coarſeſt at ſuch a Price, that 8 Blls coſt as 
many Crowns as one Ell of the fineſt. How many Elle 
of the fineſt Linnen did he buy, and what Price did he 
give for them both ? | 2 


51. In a certain Rectangular Garden, the length of 
which A D is 22 Perches, and the breadth AD is 10, the 
Walk DG is to be made in a Situation parallel to the 
fides of the Figure, ſo that the Aren of the ſaid Walk or 
Gnomon DG may be equal to the remaining Nectangle 
FC, or that the Gnomon D G may be half of the whole 
Fioure A BCD propoſed. Required the breadth of the 
id Gnomon DB, BG? | 


72. Of 
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72. Of three proportional Numbers there is the mid 
Term given 29 the Difference of the — 
0. Required the Extremes? 


; 73. Of three proportional Numbers there is iven the 
Sum of the firſt and ſecond = 10, and the Difference of 
hal ſecond and third := 24. Required the ſeveral Num. 


74. Of four jonal Numbers there is given the 
third = 12, alſo the Sum of the firſt and ſecond 8; 
beſides the ſecond Number being ſubtracted from its 

vate, the Remainder is to be the fourth. Required 
the ſaid Numbers ? | 


25. Of four Numbers in continued Proportion there is | 
iven the Sum of the Means — 24, and likewiſe the | 
| «ky of the Extremes = 56. Required the ſaid Num- 
bers (ſuppoſing that the firſt is the leaſt of all?) - 


56. Two Country- women, A and 2, carry 100 Eggs 
together to Market, and in the ſale of them, one took 
as much M as the other: but A (who had the 
largeſt, and 3 the beſt Eggs) ſays to J, had | 
carried as many Eggs as you, I ſhould have had 18 Pence 
for them; replies, if I had _ as many Eggs as 

ou, I ſhould have had but 8 Pence for them. How many 
had each ? ; 


57. Two Country-men, A and P, ſell their Cornat dit. 
ferent Prices: Aſells 20 Buſhels; and Y received for one 
Buſhel as many Crowns as he ſold Buſhels: A perceives | 
that if he had ſold as many Buſhels as & received Crowns, 
be ſhould then have received 252 Crowns ; but both to- 
gether received 176 Crowns. How many Buſhels did 
B ſell, and what Price had A: | 


Y 

1 

- 4 
8 T | 
Wo 

78. Two | 
3 
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578. Two Merchants ſell 21 Ells of Cloth: The firſt 
ſells 1 Ell for as N Crowns, as is + of the Number of 
Elk that the ſecond had; and the ſecond ſells x Ell for 
as many Crowns, as is 4 of the Number of the Ells that 
the firſt had. The Sale being over, they had taken 48 
Crowns in all. How many Ells did each ſell, and at 
what Price ? | | | 


79. Two Merchants have a parcel of Silk ; the firſt 40 
Ells, the ſecond 90: The firft ſells for a Crown + of an 
Ell more than the ſecond : When the Sale was over, they 
had taken between them 42 Crowns. How many Elle 
did each of them ſell for a Crown ? Mo: 


$0. To ſind a Number, to the quadruple of which if 
you add gr, the whole ſhall be to the Square of the 
Number ſought, as 3 to 4. 

$1. To find a Number, from the double of which if 
ou ſubtra& 1a, the Square of the Remainder lefs 1, will 


2 


nine times the Number ſought. 


82. To divide the Number 19 into two Parts, ſo that 
the Sum of the Squares of the parts will be 193. 


$3. To divide 7 into two Parts, ſo that the Difference 
ef the Squares, which are made from the treble of the leſs 
part, and the double of the greater, may be 17. 


84. A Man buys a Piece of Linnen, and by ſelling it 
again, he gains 12 Crowps — 18 of what he bought it 
for: And finds by this means that he had gained as much 
for 100 Crowns. as the Linnen coſt him. What price 
was the Linnen bought and ſold at? 


$85. A 
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85. A Man buys 18 Ells of Cloth of different ſorts and 
colour, ſuppoſe red and black z what he bought of each 
40 Crowns: And he pays forevery Ell of red Cloth 
r Crown more than for the black. How many Ells of 
each ſort did he buy 7 a2 O . 


A dag 417 G Din „. I * " SL 4 
86. A Man buys 123 Pounds of Pepper, and as many | 


of Ginger : and received for a Crown one Pound of Gin- 
more than of Pepper. So that the hole Price of the 
— came to 6 Crowns more than the Price of Ginger. 


How many Pounds of each did he buy for « Ctown 7 


87. A Man buys 80 Pounds of Pepper and 36 Pounds 
of Saffron, ſo that for 8 Crowns he had 14 Pounds of 
per more than he had of Saffron for 26 Crowns; and 
wkat he laid out amounted to 188 Crowns; How many 
Pound of Pepper had he for 8 Crowns, and how many 
of Saffron for 26? | 5 
ui daigw n ods nen oi As g | 
88. A and between them owe 174 Pounds, A pays 
8 Pounds a Day, and & pays the firſt Day 1 Pound, the 
ſecond 2, the third 3, and ſo on. In how many Days will 
8 Debt, and how much did each of them 
owe 01.00 [1 h $63 70 DE D861 3 2 


89. A certain Man intends to Travel as many Days 26 


he has Crowns: It happens that every following Day of 
his Journey he had as many Crowns #s he had the Day 
before, beſides two Crowns over and above; and when 
he came to his Journey's end he finds he had in all 45 
Crowns. How many Crowns had he at flirt? a 


11 


90. A certain Traveller goes 9 Miles à Day, three 
Days after another follows him, who the firſt Day tra- 
vels 4 Miles, the ſecond 5, the third 6, and ſo on, gain- 
ing a Mile every Day. In what Time will he overtake 
the former. 


91. Two 


ny jy 4 © = 


5 © .» 


mural 


My = 2 
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91. Ts Travellers ſet out at che fails tit fiom ty 
50 the une from A, tte oe font * whie! 2 
o Miles diſtant one from another; one of them gaes 6 
Miles every Day; and che 6ther 2 Miles the fifſt Day, 
eee eee Wo 6H, 0h 51 ſo 
io every Day's Journey. It What time Will * 
cith one cher 8 * 5 | 


52. Again, Two Travellers fet out at the ks hg 
from two Cities, che one from A; and the other from B. 
which are 120 Miles diſtant from one another; the firſt 
mes 5 Miles a Day, arid the other 3 Miles ſeſp than the 
Number of Days in which they meet. When wWill Wey 


meet? 


93. A Poſt ſets out from A towards B, who travels 8 
Miles a Day: After he had gone 27 Miles, another ſets 
out from B to meet him, who goes every Day 28 of the 
whole Journe or Diſtance of the Places A and B, and 
meets the firſt Poſt after ſo many Days as is 28 of the 


ſaid diſtance. Required the Diſtance of A and B? 


94. Two Merchants A and B go Partners, B brings 
420 Crowns, and A receives out of the Gains 52 Crowns 
andthe-Sumrof-both-therr-Shares is 854 Crowns- 
rey Fra A bring, and how much did B receive out of 

ins? 


95. A Son asks his Father how old he was? his Fa- 
ther replies thus; If you take 4 from my Age, the Re- 
mainder will be thrice the Number of your Years : But if 
you take 1 from your Age, half the Remainder will be 


the dquare Root of my Age. Required the Age of the 
Father and Son? FM "0 . 


96. To find two Numbers, the Sum of whoſe Squares 


may be 31), and the Product, if they be multiplied by 
one another, 154. . 
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97. To find two Numbers, the Product of which ma 
| be 108, and the Difference of the Squares 63. r 


38. Two Farmers ſell wo fonts, of Cam + A ſells 6 
Buſhels ; B receives in all for his 20 Crowns: Now, ſays 
B to A, IHweadd the number of my Buſhels to the num- 
berof your Crowne, the Sum will [be 28. Says A to B, 
and if I add the Square of my Crowns to the y Baſic 
Ha Buſhels, the Sum will be. 424. T man 


n and how many Crownedid A 


o..'To find doo Numbers, the firſt of e. 
wig; into ne ems —3. produce 110: and 
e by the ſecond: 


on the contrary — 
＋, may produce Ker 
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#260 70333] Þ} 137]2.1367206 170[2.230443g| 
2.0211893} |} 13812, 21398791 | 17.112-2329961 
202530501 \ 139]2. 2.1430148] 172 2. 2355284 
2. 02938388 | 140. 1461280 173 2. 2380461 

$42-0334238} } 141[2.1492rg1 I74[2.2405492 

2.0374265 142]2.1522883 17512-2430380 
2.041 3927} 143]2.155 3360 176 2.2455127 
20453230) | 144[2.1583625} | 177]2.247973; 
3-0492180 145]2.1613680 178[2.2504200 
2.05 30784 146[2.1643528 1791z. 25 285 30 
2.05 69048 1472. 1673173 180z. 2552725 
2.0606978 148 21702617 18102z. 2576786 
2.06445 80 1492. 1731863 1822. 2600714 
2.068 1859 1502. 176091 l 1832.262451 
2.07 18820 | 151]2.1789769 184ʃ2.2648 178 
2. 0755470 1522.18 18430 185/2.2671717 
2.291812] [132.1846914 186 . 2.2695129 
2.0827854| | 154[2.1 875207 | 187|2.2718416 
2.0863598] 152.1903317 | 188|2.2741578 
2. o899051] | 156Þ2.1931246] | 18912.2764618| 
12.0934217 15702. 19589960 | 190[z.2787536| 
25.969 00 1582. 21986821 191]2. 2.2810334] 
2.1003705 - 1159 2.2013971] | 19202. 2.2833012 
2. 1038037] 1602. 20412000 1932. 2855573 
2.1% 21000 | r61]2.2068239] | 1942.287801) 
2. 1105897 1620ʃz. 2095150 | 19ßfz. 290034 
2 2-1139433] 1632.21 21876] | 196 2. 2.292251 
211727133 16422148438 1 197 2.294562 
21205739 165/2. 21748399 198]z. 2966652 
2.12385 16 1e eee ö 1992.298853 
212710481 16712.22271 5 8 I 2 2. 3010300 | 


* 


A TABLE of LoGARITHM S. 


N* | Logarith. | | N* | Logarith.| | N* | Logarith. 
201 2.3031951 1234 2. 3692159 | 267 2.4205113 
202[2-3053514 235]2.3710679] | 268[2.4281348 
2030. 3074960 | 236[2.3729120 26912.4297523 

2040. 3096302 | 23712-3747483] | 270;2.4313638 

205-3117532 [_238 2-3705779 #74 2:4329093 

206 23138672 23912-3783979 | 472 2.4345 609 
207[2.3159703 240 23802112] | 273 2. 4361626 

2082. 3180633 241/2.38201 70  27412.4377506|. 

| 209]2.3201403 242238381544 27512.4393327] 

210.3222193 | 243/½z.385 6063 27612. 4409091 
211.3242824] 24438738980 | 277 24424798 
212 - 3263359 245 2.3891661 278 2. 4440448 
2131243283796] | 24623909351 27912.4456042 
21412.3304138] | 247|*-392096g] | 25012.4471580f 
215]2-3324385] |_24812:3944517] | 28 7a. — 49 
21612.3344537 249 23961993 268202 4502491 
21723364597 2502. 3979400 | 2832. 4517864 
218[2-3384565 25112-3996737] | 284[2.4533183] 

219] 2.3404441] | 25217-49214005] 285]2. 4548449 
220]2-3424227 253124031205 286 2. 8563660) 
2211243443923] | 25412-4945337] 287 2.45788 19 

22212z. 34635 30 25502. 4065 402] | 288ſ02. 4593925 
22312. 3483049 25602. 408 2400 2892.460897 
22402. 3502480 257ʃZ- 4099331 290.2. 4623980 
223.3218250 7% 48830 
226(2.3547108f4] | 259124132998] | 2922.463828 
227]2.3560259 2600241497330 | 293/2.4668676 

22802.3579348 261 24166405 2942. 4683473 

229023598351 262024183013 295/4698220 

230123617278] | 263]2-4199557] | 296-4712917} 

231023636120 | 264124216039 297024727564 
23212.3654880] | 26512.4232459 29802.4742163 
233|2-3673559] | 266]2.4248816] 299475712 
234(2.36921 59]. 26712.4265113| | 300[2.4771212f 

zoo 


_—_— 
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300 A TABLE of LoGarITHMs. 
Ne | Logarith. Ne Logarith. | oT] 
301[2.4785665 334[2+5237465 
„ gee 33512-5250448 
303.4814426 3362.5 263393 
304.4828736 | 33725276299 
305 2.4842998] 338]2+5 289167 
30612-4857 214] 339|2-5301997 
307. 48713844 | 340]2-5314789 
30812.4885507| 341[2.5327544| | 374.5728716 
309/2-4899585} | 342[2-5340261] 378.5741 
319124913617] | 343/2:5352941] | 376[2.55:18-0 þ 
31112.4927604| | 344|2-5365584] 377576541 
31212.4941546] | 345/2-5378191] | 3782.577491 
31312.4955443 34612-5390761 3792.578639 0 
31412-4969296 34712-5403295 380[2:5797836| | 
315 2.4983105 348 2415792 38 102.58 |} 
3162.499687 4948428284 3822.582063 | 
317/2.5010593] | 350|2.5440680| | 383[2.5831988| | 
31802. 50242710 | 35112-5453071 384[2.5843312 
319]2.5037907] | 352ʃz.5465427 385]2-5854607] | 
320|2.5051500] | 35312-5477747] | 386]2.5865874] | 
32112.5065050| | 354[2.5490033] | 387]z.5877110 | 
322 2.50785 59 3552.5 502283 388 2.588831) 
3232. 5092025 356ſ2.55 1450 | 3892.589949 
3242. 5105450 35712. 5526682 3902.59 10646 
325 2.5118834 | 358 2.5 538830 3 912.5921768 
326[2.5132176 359 2-5550944} |. 392 2.5932861 
32712-5145477] | 360/2.5563025| | 393[2.5943925 
328251587380 | 361[2.5575072] | 394[2-5954962 
32912-5171959] | 362/2.5587086] || 395]2.5965971 
339]2-5185139] | 363 2-5599066] || 39612.5976952 
33112-5198280); | 364/2.5611014] | 397]2.598790; 
-332]2-5211381] | 365'2.5622929] | 398[2.5998831 
333]2-5224442 3662.5634811 399 2. 6009729 
334] 2.3237405) | 3672.5 6466611 40012,6020600| 
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A TABLE of LOGARITHMS. | 
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400 

No | Logarith.| | N® | Logarith. Ne] Logarith. 
40112.06031444 4341]2.0374897 46712.669316 
402[2.604.2260 43512.6384893 46812.6702458 
403]2.6053050 436[2.6394865 469]2.6711728 
40402. 60638 144 | 437]2-6404814| | 4792-0720979 
4052. 60745 50 4380264147410 | 471 2.67 30209 
40602. 608 5 260 | 439]2.6424645] | 47212-67394 
407.6095944] | 449Þ2-6434527] 473/5748611 
4082.6 106602 | 441]2.6444386] | 47426757783 
4092.6 1172331 | 442]2.6454223] | 475/6766936 
4100z. 6127839 44312.6464037 476 2.6776069 
411]2.61338418] | 444|2+2473830 477126785184 
41212.06148972 445 2.0483600 47 802.5794279 
413]2.615 9500] 446/6493340 479.6803355 
414|2.6170003 44712-0503075 480[2.0812412 
415]2.6180481] | 448]: 3 4812.821451 
4160265190933 44965 22463 

417]2.06201360 450]2-0532125 

418]2.0211763 451-6541765 

419]2:6222140 452026551384 

492.6232493 | 453 — —— 

42102. 26242821 4542.657055 8 

42212.0253124 45512.605801 14 

42312.6203404 45 612.65 89648] 

424/6273659 45706599162 

425]2.0283889 458 2.660865 5 

42602. 26294096 45 902.6618127 
| 42712.6304279 460[]2.6027578 

42812.06314438 4611]2.6637009 

42912.0324573 4621]2.60464 2 
_439]2.6334685 463]2.0055810 

431]2-6344773] | 464j2-6665180 

432]2-6354837] | 465]2-0674529 

433 2.6364879 4662.668385 9 

43402. 6374897 | 46712.6693169 
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I % A TABLE of LoGARITHMS. 
Db | Logarith. N | Logarith. No Logarith. 
501.6998377 534.7275413 56727535831 
| 50212.7007037] 535-7283538 5682.754348; 
503Ef. 7015680 536.7291648 569 2.755 1123 
54ER 7024305 | 537-7299743 57027558748 
$0512.7032914 5381]2.7 307823 571275663611 
506[2.7041505 539Þ-- 7315888] 57212. 757 3960 
| 507[2-7050080 54%. 7323938 573275815466 
5082. 705 8637 541 E. 7331973 57412-7589119] | 
| $09[2-7067178 5425. 1339993] | 575[*-7595678] | 
510.207 202 543231 298 _576|2- 7604225] | 
511.7084209 | 544[2-7355985] | 57712.7611758 
51202. 70927200 5452.7363965 5782.761928 
513.7101174 546ſ½.7371926 5792.726267 86 
5142.7 109631 547.7379873 5 802.7634280 
451221 18072 54812. 7387 806 581 2.7641761 | 
516[2.7126497] | 54912-73957 23 58212.7049230| | 
$1712.7134905] | 550[2-7403627] 5832.765668; 
5182. 7143295 55102-7411516 58412.7664128| 
519]2.7151674 55212-7419391 585127671559 
Szoqa. 2.150033 55322427251 5862.267897 
5212. 27168377 55 442.7435098 5872.7 686381 
5222.7 176705 555 2.442930 5 882.7693773 
523.7185017 55 HR. 7450748 5 892.7701153 
5241247193313 $5712-7458552 590[2.7708520 
52522291593 558 2. 7406342 591[2-7715875} | 
| $26]2.7 209857 5591247474118 592[2.7723217] 
52712.7218106 560[2.7481880| 593127739547] |} 
52812.7226339 5611]2-7489629 5942.77 3704] | 
$2912-7234557 $98 2.7497 303 595 2.745170 | 
$39]2-7242759] 1.563 2:75 -7 505084 59612775 7752463 
5310. 7250945 564.5127910 | $9712.7759743] | 
53202. 72591160 | 565]2-7520484] | 598[2.7767012] | 
533[2.7267272 566 27528164 5992. 7774268 
534ʃ2. 72754131 567.5358311 J 6002.778154 
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63412.8020893 


66712.8241258 


A TABLE of LOGARITHMS. 

No Logarith. Ne Logarith, Ne Logarith. 
6012.778874 6344z. 8020893 60712. 8241258 
60202. 7795965 635,2. 8027737 | 668[2.8247765 
603 2. 7803173 636 2. 8034571 669 2. 8254261 
6042.78 10369 03712-8041 394 . 8260748 
605127817554 638 2. 8048207 671028267225 
60627824726 639 2.8055009] 672ʃ2. 8273693 
607]2.7831887 640]2.8061800 07 31z. 8280151 
60e12.78390359 041]2.8068580 674]2. 8280599 
60g]2.7846173 64202. 8075350 675]2. 8293038 8 
61c|2.7853298 6431]2-8082110] | ©76]2.8299467 
611]2.7860412 6440z. 8088859 577ʃ2.8305887 
61202. 7867514] 645ſ2. 8095 590 | $78]2.8312297 
613 102.7874605 64612. 8102325 62 66g. 
614]2.7881684 647]2.-810904 3 6 8325089 
615 2.78887 51 6488115750 68 102.8331471 
616]2.7 895807 649]. 8122447 682 2.8337844 
61712.7902852 650]2.8129134 08312.8344207 
6182.790988 5 65 102.8135810 684 2.8350561 
6192.79 16906 65 202.8142476 6852. 8356906 
62002. 7923917 653]2-8149132 _68012.8363241 

| 621]2.7930916 65402. 2.815 5777 687J2. 8369567 
62202. 7937904 65 5 z. 8162413 68 802.8375884 
623ʃ2. 7944880 6562.8 169038 68902.8382192 
6242.795846 6571 2.8175654 690028388491 
62512.7958800 658[2.8182259 69112.8394780 
026(2.7965744 65912.8188854 69202. 8401063 
02712.7972675 66012.8195439 69302. 840733 
628027979596 6610. 8202015 | 6942z.8413595 
622.7986506 66212.8208580| 6952.841984 
630 2.792340 |_663]2.8215135] | 69˙ 2.842609: 
63142.8000294 664]2.8221681 697 2.8432328 
63242.8007171 66512.8228216 09812.843855 

| 63342.8014037 6661[2.82 34742 2.844477 
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700 A TABLE of LOGARITHRMS. 60 
N* | Logarith. N® | Logarith. Ne] Logarith, | | N 
70112.8457180 734|2-8656961 767 2.8847954 '8 
702 2. 8463371 735 2. 8662873 768 2.885 3612 : Q 
70312.8469553 736 2. 8668778 769 288592630 oy 
70412.8475727] | 737ʃ2- 8674675 | 77.886490 Ml | 8 
79512.8481891 738]2-8680564] | 77112.8870544 | 8 
7061 Zz. 8488047 73942. 8686444 7724 Z. 887617; 8 
707 fa. 8494194] | 74912-8692317] | 77312-388179;| Ml | 5 
708[2.8500333 74112.8698182 774 ·- 8887410 Ml | 8 
7091]2.8506462 74212.8704039 77512-8893017] | 8 
710 Zz. 85 12583 74312.8709888 77612.8898617] | 8 
711 2.85 18696 | 74412.8715729 77712-8904210 | 8 
712 2.852400 74512.8721563 77 81z. 8909796 f 8 
71302. 85 30895 | 740[2-8727388] 77942-89537 MM | * 
71442. 85 3698 2 7471 z. 8733206] | 780 z. 89209460 1 
715 z. 854300 | 74512.87 39016 781 ·. 89265 10 . 
716 15549730 7492.874488 782 2.893206) 7 
71712-8555191 750[2.8750613 783[2.8937618 | 
71802857 244 75112*8756399 78412.8943161| | | 
719]2.8567289 75212.8762178 785 ef 
220.8573325 753]2-38767950| | 786]2.8954225| Ml | 
72112.8579353] | 75415773713 7871·. 89597410 M | 
722|2.8585372 75512-8779469 78812.8965 262] | 
72312.8591383 75612-8785218 789 2.897070] 
72412.8597386 7571--3799959] | 790[2.8976271 

Z25Þ-380338 75812-8790692] [221.8281765 
72612.8609366 759]2.8802418 79212.8987252 
72712.86015344 760j2.8808136 79312.8992732 
72812.8621314] | 761]2.8813847 794|2-8998205 
72912.8627275 76212.8819550 79512.9003671 
1739] -093 28825245] 296.9009131 
7.31 2.8830934] | 797[--9014583] } 

. 732|2-80 2.8836614 7984 z. 90200299 
73312. 2. 8842288 | | 

23412. 2.8847954l |. 
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800 


— —— 


80602. 9063350 
807 z. 9068735 


80812. 9074114 
8092. 9079485 
810 Zz. 9084850 


— — 


811K. 9090208 
$1212.9095 560 
813]2.9100905 
814[2.910624.4| 
8152. — 41528 
8162. 9116901 
8171 K. 9122220 


81812.9127533 
81902. 9132839 
$20 2.91 38138 38 


$21 2.9143431 
822029148718 


— — 


8 392.9237620 
84042. 9242793 
8412. 9247960 
84 212.9253121 
843 z. 9258276 


844|2.9263424 
845]2.9268567 
$4012.9273704 
84712.9278834 
848[2.9283958 


849]2-9289077 
85002. 9294189 
85 102.9299296 
85 202.9304396 
85 312-9309490 


— — — — — —_— 


854429314579 
85502. 9319661 


8722. 9405 165 


$87612.942504 1] 


A TABLE of LOGARITHMS. 
Ne] Logarith. | Ne Logarith. | Ne Logarith. | 
'$01 2.9036325 83442.921 1660 86712.9380191 
80212. 9041744 8352.921686 86 802.9385197 
8032. 904715 5 83629222063 $6912.9390198 
804]2.905256 83712-9227254 870[2.9395192 
205 2. 9057959 833]2.9232440 87112.9400181 


87312.9410142 
$74/2.9415114 
8752.942008 


877.9429996 
87 802.9434945 


44. by 9439889 
880 


8842.946045 23 
882.9469433 
88612.9474337] 


8872. 9479236 


8882.948411 30 
$23]2-9153995 85012-9324738 $89j2.9489018 
824J2.9159272 8572.93 29808 235 . 3493900] 
825]2.9164539] [88829334873 14%. 9498777 
82602. 9169800 8592.93 39932 = 5. 9503648 
8272.917505 5 86002. 9344984 893!2. 9508514 
82802. 9180303 861/2.93 51 * 2.9513375 
82902. 91855450 | 86212.9355073 992.9518230 
8302.9 190781 86 312.9360108 290 2. 9523080} 
83 102.9196010 86 442.9365137 897 2. 9527924 | 
$32]2.9201233 | 860512.9370161] | 898j2.953276 3 

833.9206450 | 86612.9375179] 899.9537597 
8342.921160 867 2.938019 10 | go00[2.9542425 
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loo % A TABLE of LOGARITHMS. 

Ne] Logarith. Ne | Logarith. | Ne Logarith, 

| 90112-9547248] | 934129703469] | 967]2.985426; 
90212-9552005] | 93512.9708116] 9682.985873; 

| 9931*-9550877] 93697127580 | 969[2.98632358 

| 904]2-9501684] | 93792-9717396] [979.9867715 

| 905[2-9506486 9332-9722028 97112.987219: 
g906[2.9571282 939]*-9726656] | 972 2.987666; ; 
907[2-9576073 94012-9731278] | 97312.9881123] | 

9082.958858 | 94112-9735896| | 97412.9885589| | 

| 999]2-9535639] | 94219749509] | 975[2.9890046| | 

(_91912-2599414] | 94312-9745117] | 9762.989449 
91112-9595184 | 944|*:9749720| | 97712.9898946| | 
91212.9599948 945-9754318 | 97812.9903288| } 
91312.96004708 94612-97 55911] | 97912.9907827| | 

974%. 96094620 | 947]*-9763500| | 980[2.9912261] | 

2.251410 | 94812:9708083] | 98112.99166g0| | 

| 91612.9618955] | 949]:-9772662] | 9822.992110 
91712-9623693 95012-9777236| | 98312.9925535| | 
918{2.9628427 951]2.9781805 9842.992995 1 

| 919]2-9633155] | 952.9786369 | g8512.9934362| | 

[_92912-9637878] | 9532-9799929] | 98612.9938769| | 

| 92112-9042596] | 9542-9795484| | 98712.9943171| | 
92212-9047309 95 542-9800034]| | 988[2.9947569] | 

} 9231*-9952017] | 95612.9804579] | g89[2.9951963| | 

9242.965672 95719899119 9902.998635 

[_925[2-9661417] eee | 99112.9960736 

| 926[2.966611 | 959]2-9818186 992[2.9965117]| | 
927 2.9670797 g60[2.9822712 9932.996949 

192802. 967 54800 | 96112.9827234| 9942.997380 

| 92912.9680157 96212.9831751 99512.9978231 

| 93912-9084829 | 963]2-93830203 _99012-9982593 

| 931]2-9689497] | 95412.9840770] | 997]2.9986952 
932]2-9694159 99512-9845273] | 998[2.9991305 

| 933]2-99985816] | 96612.9849771] | 999[2.9995655| | 

| 934 2.9703409 96712.98542651 lioooſz.o000009] | 
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ooo A TABLE Of LOGARITH MS. 
Ne Logarith. N Logarith. N. | Logarith. 
100103. 0004341 103430145205 1067 30281644 
100203. 0008677 1035030149403 1068 30285712 
1003]3-001 300g 1036;3-0153597 1069]3.0289777 
10043-0017337] 110373 0157787] [1070[3.0293838 
100503. 0021661 1038 3. 151973 10713. 0297895 
100603. 025980 19393. 0166155 107 233.0301948 
100703. 030295 1040, 3. 0170333 10733. 0305997 
1008[3.0034605] [104113-0174507] [1074[3.0310043þ 
100913.0038912} 1104213-0178677] [10751;.0314085 | 
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363413-5003549 [3567\3-5643109] 13700[3.5682017] 
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N* Logarith, IN Logarith. 7 Ns Logarith. 
3701;. 56831910 [373413-5721743] [3767 3+ 5759986 
370203. 5684364] 13735 3.5722906 37683 3.5761 105 
37030; 5685537 [373613-572406g] [370913-5762261| 
370403. 5686710] [37371]3-5725231 3770 3.376345 
795[3-5687882] [3738035726393] [377115-5764565| 
3706[3.5689054] |3739]3-5727555 [377 2[3-5765717 
3707,03. 5690226 J37 403.5728716 3773 3-5 706868} 
3708 3-5691397] [3741]3-5729877] [3774|3-570801g| 
3709 3-5692568] 1374213-5731038] [3775 3-5709169] 
$719]3-569 5693739] [374335732198] [3770 3:5779320| 
3711]3.569491 374413-5733358] 3777 3-5771470| 
371213.5696080} [3745 3-5734518 377813-5772620] 
3713]3-5697249] [3746]3-5735678] [3779]3-5773769| 
371413-569841 5747 3-57 30837] 378935774918 
371513-5099588 37 4813-573 $737996] [378113-5776067 
3716]3.570 5700757] [3749]3-5739154| [378213-5777215| 
371713-5701926Þ 13759Þ-5749313] [378313-5778303} 
37183. 5703094] [3751 3. 57447 [3784] 3+5779511] 
3719135704262] [3752[3-5742628] [3785]3-5780659| 
3229.570849 [375335743786 3786j3-5781806} 
575 3-5706597] [375413-5744943] 3787.578295; 
3722[3.5707764] [3755[3-5746099] [378813-5784100 
3723]3-570893o] [3756[3-5747256] [378913-5785246 
372413-5710097] |375713-5748412] [379913-5780392 
372513-5711263] (3288833749858 1379113-5757538 
3726[3-5712428] [3759]3-5750723] 7925788685 
372713-5713594] 3760[3-5751878] [379313-5789828 
372813-5714759] [376113-5753933] [379413-5799973 
372913.57159244 1376213-57541 88] 379513-5792118 
3739]3-5717088} 1376313-5755342] [379613-5793202 
37313-5718252} 13764 3-5756496] 3797035794406 
3732]3-5719416] [376513-5757650] 1379813. 5795550 
3733]3-5720580| [3766[3.5758803] [3799[3-579669; 
3734 3-5722743) [3767[3-5759956] (3800[3.5797836 
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Ne: Logarith. . N* , Logarith. Ne Logarith. 
3801 3-5798979] 38343-58365 210 1]3867[3.5873742 
38023. 5 800121 38353.5 8376544 [3868|3.5874865 
8033.5 8012633 38363.58 38785] 13869[3.5875987 
13804 3.5 802405 [383713.5839918] [387013.5877110 
380513-5803547] 3$3$j3-5841050| [387113.5878232 
380603. 5804688 1353913-5842181] 1387213-5879353 
380713-5805829] 3849[3.5843312] 1387313-5880475 
z808[3.5806969] [Þ334113.5844443] 1387413-5881596 
8093.5 8081100 Þ354213-5845574] Þ387513-5882717 
381013-5809250] [3843]3-5345704] 1387613:5833838 
13811]3-5810389] [334413-5847834] [387713-5884958| 
3812]3-5811529 384513-5848963 387813.5886078 
3813[3-5812668] 3846[3.58500g93] 138791[3.5887198 
381413-5813807] [3847]3.5851222] [3880[3.5888317 
381513-5814945] [354813-5852351] 1338113.5889436 
681603. 35816084 38491}3-5553479] [3882[3-5890555 
381713-5817222] {3850[3-5854607 38831]3-5891674 
3818]3.5818359 385113-5855735 388413-5892792] 
3819]3-5819497] [3852[3-5850863] [3885[3.5892910 
3820 35820634 3853 3-5857950 3886 J» 8895028 
6821035821770 [3854]3-5859117] j388713.5896145 

1382213-5822907 3855 3-5500244} 138881]3.5897262 
3823]3-5824043] [3856j3-5861370] [3889/3.5898379 
3824|3-5825179] [385713-5302496] 3 8903.5 899496 
382513. 882631. 3858 3.5 dt 3622] [389113.5900612 
3826]3.5827450] [3859]3-5864748] [z89213.5901728 
382713.5828585| [386013.5803873] 1389313.5902844 
3828[3.582g9719] [3861[3.5860998] 3894 3.593959 
382913. 58308544 3 86213. 58681233 ]389513.5905075 
3830[3.5831988] [3863/3.5869247] 3896.525189 
383113-5833122] 386403. 5870371 38973597304 
383253. 58342550 386535871495] j389813.5908418 
3833]3-5835388] [386613-5872018] 3899035909532 
38343-58365 21 386713-5873742 13900{3.5910646 
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35911759 
35912873 
35913985 
3.591 5098 
35916210 


35917322 
35918434 
35919546 
3.592065 7 
3.5921768 
3-5922878 
3-3923988 
3-5925098 
3-5926208| 
3:5927318 
3-5925427 
3-59295 36} 
3-5930044| 
3-5931753 
3-593280x 
3.5933968| 
3.5935076 
3-59360183 
3-5937290 
35935397 
3-5939503 
3-5940609 
3-5941715 
3-5942820, 
3-5943925 
3-5945030 
5946135 


3934 
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3.53947 239 
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3934 
3935 
3936 
3937 
3938 


3939 
3940 
3941 
3942 
3943 
3944 


13945 


3946 
3947 
3948 
3949 
3950 
3951 
5952 
3933 
3954 
3955 
3956 
3957 
3958 
3959 
3960 


5948344 
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35948344 
35949447 
35950551 
35951654 
35952757 


35953860 
35954962 
3.5956064 
35957166 
35958268 
3.5 969369 
35960470 
35961571 
35962671 
396377 I 
3-5964871 
3-5905971 
3-5967070 
3-5968169 
3-5969268 
3-5970367 
3-5971465 
35972563 
3-5973600 
3-5974758 


3-5975855 
3-53970932 
3-3975048 
3-5979145 
35950241 
3-5981336 


563.5982432 


35983527 


3.5984622 
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3967 
3968 
3969 
3970 
3971 


2972 
3973 
3974 
3975 
3976 


3977 
3978 


3979 
3980 


3.601 1905 


35990092 


3.992279 
3.993371 
3-5994464 
35995556 
35996645 
3-5997739 
3-5998831 
3-5999922 
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3. 6001013 
3.6002 103 
3.6003 193 
3. 6004283 


3.505373 


3. 6006462 


36007551 
3. 6008640 


3.60097 29] 


3,6010817 


3-6012993 
3-601408 
3.6015168 
3.6016255 


3.6017341 
3.0018428 


3.6019514 


3.6020600 


3-5991186| 
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4000 A TaBLE of LOGARITHMS. | 
[No Logarith, Ne [.ogarith, N Logarith. 
400 103.6021685 [4034 3.6057 359 10025. 6092742 
[4002[3.6022771] 4035/3. 605 8435 my 6093809] 
400303. 6023856 [4036[3.6059512] 06 98 5094879 
[4004[3-0024941] j4037[3-60605 87 407013: 6095944 
400503. 602 6025 403 803.6061663 . 2 3-6097011 
4006[3.6027109] [4939]3-0002738 5574 3.6098078 
4007[3.6028193 40401[3.6063814 4073 3. 292445 
400803. 6029277 404103. 6064888 40743. gent 
400903. 60403610 404203. 6065963 40756. 6101276 
4010; 603 14444 (40433. 6067037 4076, 3. — 
401 103.6032827 404436068111 4077 3. 6103407 
401 203.6033609 [40451]3-0069185 107863. 6104472 
401303. 603469 % [404613-9070259] [4079;3.6105537 
4014[3.6035774| 404736071332 4080 3.6106602 
[4015]3.6036855| 140481[3.0072405 4081 361 6107666 
401613.6037937] 404903. 5073478 4032 3. 3.6108730 
401713-6039018] 40503. 60745500 498313. 6109794 
4018[3.6040099] [4051]3.6075622] [4084{3.6110857 
401903. 6041180 405 213. 6076694 408 503.6111921 
402003. 60422610 5303. 3.607 7760 408613.6112984 
402113-6043341] [4054]3-0078837] 1]408713.6114046 
402213-6044421] 405513-0079909] [4083[3.6115109 
402313.6045500} 40563. 580979 408913 611617 71] 
402403. 60465 S0 [4057]3-0082050] 14090/3.6117233 
4025/3. 6047659 (405 803. 6083 120 [4091 3. 61 3-0113295 
402613:.6048738] [4059[3-0084190 4092(3.611 19356 
402713.6049816] 40603. 6085 2600 [40931i3.6120417 
402803. 6050895 40613. 60863 30 [4094[3.6121478 
oz gz · 605 19734 406203. 6087399 [409513.6122539 
40303. 05 3050 406313-0088468 409603.6123599 
403 103.6054128] 40643. 6089537] 40973. 5124000 
403203. 605 5 205 j4005|3-0090605 4098035125720 
403303. 60562824 [4066]3.6091674 409903 612677 9 
4034/3.6057359] 4067/3. 609742 41 000z. 6127839 
FE. 4100] 
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+4100 ATABLE of LoGARITHMS. 42 
Ns Logarith. | N® | Logarith. {| Ne Logarith N 
[4101 3-0128898 41341]3-6163705 416713.6198235 420 
10253. 6129957 [413513-6164755] 416883. ON [42 
14193]3.6131015] [4136]3. 6165805 41691}3.6200319 424 
[+10443.6132073] [413713- 6166855 14 17013.6201360 $2 
(6505136133132) [e135 3.51579 8 [417113-9202402] K 
14100 3-6134189| 1413913.6168954] 4172 3.620344 
[410713.6135247] [4149[3.6170003] [417313-620448, 
1080; 6136304 [4141]3.6171052] [417413-6205524 
[41093 61373611 [4142 3.617210 417513020656; 
411013.6138418 414313.6173 149 4176 603.6207605 
11436139475 1144 5.71727 4177 3-620864; 45 
4112]3.6140531] [4145[3-0175245 73 3-6209684 
4113]3.6141587] [4146;3-0176293 +179]3-6210724 
411413.6142643] 14147 3-0177 340} [4180]z. 6211763 
1411513. 6143698 11480361 78387 4181;.6212802 
14116j3.61 474 4149036179434] [4182]3.6213840 
411713. PR Mt 2 415013.6180481 418313.6214879 f 
4118[5.6146863] [4151136181527] [418413.6215917] Nl |# 
411913.0147918 415213.6182573 [4155 3.6216955] K 
412013. 36148972] 4153/3.6183619 4186 36217992 Ie 
412103. 3.61 50026 415435184665 4187.521903 
412213.6151080] 15503. 618870 [4188]3. 
41233.6152133 415613-0186755| 4189 

412443. 6153187 415713-6187800 41 9013- 

412513. 30154240 4158 3-0188845 4191 

4126]3.6155292 415913-6189889] 419243. 
412713.6156345] [416013-6190933] [419313-0 
4128]3.6127307) [4161136191977] (419453. 

4129 3.615 8449 4162/3 3.-0193021] [4195 

41 225 6159501] [4163;3-6194004| [4196 

14131 3. 3.6160552 4764)3-6rc 6195107 419713 
4132035161603 [4165[3-6190150] 41983. 

441333. 51626544 [416613-6197193 1199 . 

4134. 6163705 416713.6198235 |420013-0232493 
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Ne] Logarith. No Logarith. Ne | Logarith. 
(20113-6233527] 4234] 3. 6260 509]426713.6301226 
4202036234560 4235 43.652685 34|4268]3.6302244 
203636234594] 2360 352695594269 3.6303262 
1204[3-6236627] [4237] [3-6270585|4270j3.6304279] 
4205|3-0237660 4238 3. 92715194271 3. 3-6305296 
20613-6238693] [4239] [3-6272634|427213.6306312 
(20713-0239725} [4240] 13-02730591427313- 6307329 
4208035240757 [4241] 3527468342743. 6308345 
420903.6241789 [4242] 3-02757071427513-6309361 
2100352428210 [4243 3 02707 301427613.6310377 
47703-62385] [4244] [3-6277754[427713-6311392] 
421236244884] [4245] 13-627877714278]3.6312408 
421313-0245915] [424%] [|3-0279800[427913.631 3423] 
421413-0246945] [4247] 13-028082314280[3.6314438] 
421513-0247976] [4248] 3:02818451428113.6315452] 
1216|3.6249006] [4249] };z. 3.6282 867 42 8203.63 164657 
421736250036] [4250] 13.6283889[4283[3.6317481 
421803625 1066 4251 3-028491114284(3.6318495 
4219j3-0252095] 4252] [13-62859331428513.6319508] 
2200362531244 [4253 3.6280954 428613.6320522 
2210362541530 14254] [3-0287975]428713-0321535] 
122213.6255182] 4255] 13.6288990[428813.6322548 
422313.0256211] 14256] J3.629001 642893. 6225559 
$22413-0257239] [4257] [3-0291030[4290(3.6324573] 
422513.0258267] (4258 3.0292057 429113 -0325585 
422613.5259295] [4259] |3-6293076[429213-6326597] 
422713.0260322] [4260] [3.6294096]42931[3.6327609|. 
422803.626135 4261 3-62951151]429413.0328620 
4229|3.6262377] [4262] 13.6296134}4295 3-0329632] 
2983.863440 [4263], 3:2971531429513:6330643 
423113.6204430] [4264] [3-029817214297]3.6331653 
423203.6265457 [4265] 13.929919c}4298]3. 6332664 
1233636266433 [4266] 3630020804299 03.6333674 
423413. 6267509) 14267 3. 6301 226 430013 633468 5 
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4 
Noe] Logarith. No Logarith. | Ne} Logarith. 1 
43911,.6335694] [4334]3-6363889] [4367]3:64018;2 
430213.6336704| [4335]3-6369891] [4308[3.6402826| 
439313.6337713] [4336]3-0370893] [4309]3-640382c| | 
439413.6338723] 4337353718944 [437013-6404814 
(4395]3-6339732] 4338036372895] [4371136405808 
430613.6340740] [4339]3-6373896] [4372]3-6406802 
439713-6341749] [4340]3-6374897] [437313-6407795| 
4398]:.6342757] [4341]3-6375898] 4374364087880 
439913.6343765] 14342]3-0376898] [437513-6409781] | 
$3101:.6344775] [4343]3-6377898] [437613-6410773] | 
31103.63457 800 14344]3-637 8898] [4377]3-0411765]| 1 
431213.6346788] [4345|3-6379898] [4378|3-0412758 
431313.6347795 +346 3.6380897] [4379]3-0413749 
4314[3.6348801] 14347]3.6381896| [4380][3.6414741] | 
$31513-6349808] [4348136332895] [438113-0415733] | 
431613.6350814] [4349]3-5333894] 4382036416720 
431713.6351820| [4350]3.6384893] 4383036417715 
431813.6352826] 435 103.6385891 [4384]3-6418705 
431913.6353832} [4352[3.6386889] 4385 3-6419696 
295.5354837 [4353]3-6387887] [438613-0420086] | 
14321[3-6355843] 14354[3-6338884| [4387]3-0421676] 
432203.63 568480 435 503-6389882] 4388 3-642 2666] 
432313-6357852] [4356]3.6390879] [4389]3-6423656 
432413-6358857] [4357]3-6391876] 1439013-0424645 
[4325]3-6359861] 388835392872 [4391130425034 
[4326]3-6360865| [4359]3-6393869] 4392.642662; 
432736368869] [4360[3-6394865] 439335427612 
4328 3.6362 872 4361]3.-6395861] [4394]3-60428607 
4329]3-6363876] [4352]3-6396857] [4395]3-6429539 
4330 36364879 436315397882] (4395/3842577 
433 103.5365882] 43645398847 43975437565 
4332]3-6366884| 436563639984 4398036432552 
4333066367887 4366.640837] [4399]3-6433540 
[4334136368889] [4367]3.6401332] 440003. 64345277 
4409] | 
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Ne Lopgarith. 
440113-0435514 
440213.6436500 
449313-0437487 
449413-6438473 
4495]3-0439459 


4424340458151 
4425]3-9459133 


442753. 6461095 
44283. 6462076 
3.646305 
29585427 
443 103.6465017 


443 23.6465997 


443336466977 
36467957 
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4434 


4435 
4436 
4437 
+438 


4439 
444 


[4441 


4442 
+445 


4444 


Logarith. 


3.6468936 
36469915 
3.470894 
36471873 


36472851 
36473830 
36474808 
36475785 
36476763 


36477740 


4445 


4446 


36478718 
36479695 


36467957 


444936482624 


444 7]3-0480671 
44486. 0481648 


4450 
4451 


4452 
+453 


4454 
4455 


3.648 3200 
3.64845 76 
36485552 
3.64865 72 
3.6487 502 
36488477 


445665489452 


445853. 6491401 


(4460[3-9493349 


14463]3-0490209 


445713-9490426 


4459]3- 6492375 


4461636494322 
446213-0495 290 


44643-0497 242 
446513-0498215 
446613-0499187 


446713- 6500182 


No 


4467 
4468 
4469 
4470 
4471 


4472 
4473 
4474 
4475 
4476 


4477 


4479 
4480 
4481 
4482 
4483 
4484 
1485 
4480 
4487 
4488 
4489 


4491 
4492 
4493 
4494 
4495 
4496 
4497 
4498 


14499 
4500 


Logarith. 


447813-0 
3.65 118114 


440053 


3-0500160 
3-0501132 
3-0502104 
3-0503075 
3.0504047 
3-0505018 
3-0505989 
3-6506960 
3-0507930 
3-6508901 


3-0509871 
510841 


3-0512780 
3-0513749 
3-0514719 
3-6515687 
3-0516656 
3.0517624 
36518593 
36519561 
3.65203 28 
3.65 21496 
6522463 
3.523430 
3.65 24397 
36525364 
3.65 26331 
36527297 
36528263 


3.65 29229 


3.530195 
3.6531160 


3.65 32125 
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Ne] Logarith. | N Logarith. Ne Logarith. N 
450113-65330g90| [45534] 13:$504815]455713- 
450213-6534055| [4535] J3-$5057731456813-0 
4036.653519 [4536] 13-05967 3014569 
450413-6535934] [4537] 3556768884570 
14505 3.6536948] 14538] ]3 6568645 457113-060011 
450613-6537912] 14539] J3-256960214572 
450713-6538876] [4540] 3-0570559]4573]3-660201 
4508[3-6539839] [4541] Þ3-9571515]457413-660296 
4509(3-6540802] [4542] Þ3-05724711457513-6603911 
45 103.5541765] 14543 [3-0573427]4576[3-6604860 
451113-6542728] [4544] 3-9574383]4577]3-660580g] 
4512136543691] [4545] [3-$575339]4578]3-6606758 
451313-6544653] [4546] ]3-05762941457913-6607706 
451413-6545616] [4547 3-0577250[458013.6608655| 
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3-7 3384034 


— ———— — — 


37385427 
37386220 


3.7 387013 


15479 


1548013.7 38780 
15481 


3-7388598 
543213-7 38939 
548313.7390152] 
548413-7399974 
5485/3.7391766 
3.2392 
3-7393350 
3-7 394141; 
3.7394932 
3-7395723 
3-7 390514 
3-7 397395 
3-7 398096 
3-7 398886 
3-7 399077 
3-7 400407 


_ 


5488 
5489 
5490 
5491 
5492 
5493 
5494 
5495 
5496 


15497 
5498 
15499 


3-7401257 
3.7492047 
57402837 


5 500k 


37403627 


H 2 


5500| 
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No 
5501 


5502 
5503 


5505 
oe 
5507 
5508 
5509 
5510 
5511 
5512 
5513 
5514 
$515 
15516 
$517 
5518 
5519 


5521 
5522 
5523 
5524 
$525 
5526 
5527 
$528 
5529 


5504[3-7400784 


5520 


Logarith. 
57404416 
. 7405 206 
37405995 


32875773 


3.7408 362 
37409151 
37409939 
37410728 
37411516 


37412304 
37413092 
37413880 
37414668 
32415455 


3.741243 
3.747030 
37417817 
37418604 
32419391 
37420177 
3.7 420964 


Ne 


Logarith. 


55 343.7430392 
5535137431176 
5536037431967 
553713˙7132745 
55383783539 


55393.7434314 
55 403.7435098 
5541/37435 891 
5542ʃ3.7436665 
55436287449 


554437438232 
554513-7439015 
554013.7439799 
554713-7440582 
55483-7441 365 
554913-7442147 
37442930 


55 803.7466342 


— — — 


3.742175 
3.742253) 
32423323 
3.742410 
37424895 
3.742568 
37426466 


530[3-7427251 


3-7428037 
3+7 428822 
3-7429607 
53413. 7430392 


37443712 
37444495 
3245277 
37446059 
37446841 
37447622 
37448414 
32449185 
37449967 
3.745748 
3.74515 29 
3.745231 

2890 
37453871 
37454652 
37455432 
37456212 


No Logarith, 


556573. 3.746212 
556803.745 6992 
37457772 
3.74585 52 


3. 7462449 
5576953. 7403228 


557713-7464006 


$57813-7464785 
557913-7465564 


„ 


558113.7467120 
558213.7467898 
558313-7468676 
558413-7409454 
558513-7970232 
5 58613.7471009 
55873.747178) 
558813.7472564 


$590[3-7474118 
559113-7474895 


559343-7476448 
559413-7477225 
559513-7478001 
559613-747 8777 
559713-7479353 
559813.7450329 


558913.7473341] 


559213.7475672] * 


559913.748110g|., 


560013.7481880 


5600 


1 
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WE: 1 
5601 
5602 
5603 
5604 
5605 
5606 
5607 
5608 
560g 
5610 
5611 
5612 
5613 
5614 
5615 
5616 
5617 
5618 
5619 


5620 


 Logarith. | 


3-7 304312 
[3.7505084 


3.7482656 
3-7483431 
3.-7484206 
3-7484981 
3-7485756 


3-7486531 
3-7487 306 
3.7488080 
3-7438854 
3:7459029 


3-7490403 
3-7491177 
3-7491950 
3-7492724 
3-7493498 
3-7494271 
3-7495817 
3.74965 90 
37497363 
37498136 
37498908 
37499681 
3.75 00453 
3.7501 225 
3-7 501997 
3-7502769 
3-7503541 


3-7505855 
3-7506626 


3-7597398 


3-7508168 


N? 


Logarith. 


11 
5634 
5635 
5636 
5637 
5638 


37508168 


37509710 
3.75 10480 
37511251 


5639 


5041 
5642 
5543 


5645 
5646 
5647 
5048 
5649 
5650 
5651 
5652 
5053 


5655 
5656 


5657 


5658 


5659 
5660 
5661 
5662 
5663 
5664 
5665 
5666 


5667 


5640 


565413-7523558 


3-7512791 
3-7513561 
3-7514331 
3-7515100 


5644[3-7515870| 


3-7516639 
3-7517409 
3-7518178 
8 
37519716 
37520484 
37521253 
37522022 
3-7522790 


3-7524326 
3-7525094 
3-7525862 
3-7520629 
3-7527397 
3-7528104 
3-7528932 
3-7529699 
3-75 30466 
37531232 
37531999 
37532766 


37508939 


375120211 
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5667 
5668 
5669 
5670 
5671 
5672 
5673 
5674 
5675 
5676 
5677 
5678 
5679 
5680 
5681 
5682 
5683 
5684 
5685 
5686 


37533532 


Logarith. 


37533532 
37534298 
37535065 
37535831 
37536596 


3.7537 362 
3-7538128 
3.7538893 
3-7539659 
2-1 240424 
3.7541189 
3-7541954 
37542719 
37543483 
32544248 
37545012 
37545777 
37546541 
3-7547 305 
328069 
37548832 
37549596 
37550359 
37551123 
3.7551886 


——ů—— 


37552249 

3.745342 
37554175 
3+7 554937 
3-7555700 
3-7550462 
3-7557224 
37557987 
37558749 
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ö 


683.7572441 


3.75595¹ 

37560272 
37561034 
37561795 
37562556 
37563318 
eee 


3.756484 

3.565600 
37566361 
3.7567122 
3.567882 
3. 7568642 
3.756942 
37570162 
37570922 
3:7571682 


3.757320¹ 
3-757390c 
3-7574719 
37575479 
3-7570237 
3-7576996 
37577755 
3.75785 13 
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3-7519272 


37584577 
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5734 
5735 
5730 
5737 
5738 


5739 
5740 
5741 
5742 
$743 
5744 
5745 
5740 
5747 
$748 
5749 
5750 
5751 
5752 
5753 
5754 
5755 
5756 
5757 
2 
5759 
5760 
5761 


Logarith. 
3+7584577 
37583334 
3.75 86091 
3.7586848 
3-7587605 
3.75 88362 
37589119 
57589875 
3.75 90632 
3-7591388 
37592144 


3.793656 
3.759442 
3-7595168 
3-7595923 
3-759667 8 
37597434 
37598189 
3-7598944 
[3-7599099 
3-7000453 
3-7601208 
3-7 001962 
3-7602717 
3-7603471 


576213-70 
576313: 


3-7592900| 
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, 
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No 

5767 
5768 
5769 
5770 
5771 


5772 
5773 
5774 
5775 
5776 
$777 
5778 
$779 
5780 
5781 


5782 
$783 
5784 
5785 


| 


5787 
5788 
5789 
5790 
5791 
5792 
5793 
5794 
5795 


5797 
5798 


578613-70 


Logarith. 
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3. 7610253 
3.761005 
3.761758 
3.76125 11 
37613263 
37614016 
37614768 
3.76155 20 


37616272 


37617024 
3751775 
37618527 
37619278 
3.7 62003c 
376207817 
37621532 
3.762228; 
37623034 


37624535 
3.702528; 


3-7609500 


3-76026035 
3.762678 

32527836 
3.762828 
37629035 
37629785 
37630534 
37631284 
37632033 
3.7632782 
3-7633531 


5799 


3.76342 80 
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Ne Logarith. 


580113.7635029]| 
580213-7035777 
5803[3.7603652 

580413-76037274 
580513.7638022 


—̃ (— 


580603763877 
5807.763951 
8083-764026 
8093-764101 
5811.764250 
3123.764325 
8133.764400 3 
5814 3.764475 
581513-7045497 


5817137040991 


$82103-7649976 


$2613-7053705 
582713-795445 

5828[3-7055195 
582913-7055941 


58163. 7646244 


1583 313-705 892 


35 8343.765966 


583513.7660409 
15$30[3.7661153 
583713.7661897 


| ae 


3.766264ʃ 
| 


583913.7663385 
534013, 
534113.966487 
584213.766561 


584513. 7667845 
5846[3.7668588 
584713.7669331 
584813.7670074 
5849]3-7070816 
585013-7071559 
585 103.7672301 
58523. 7673043 
585 3þ3-7073785 
585443-7074527 
585513-7675269 
5856[3-7670011 
58573.7676752 
8858032577494 
585913-7078235 
586013.7678976 
5861637679717 
8623.768045 8 


433.2666359 
584443.7667 102 


5 8633.768199 
5864(3-708194 
Fas 3.768268 


8663.783421 


5 8683.768490 
86903.7685 641 


5883.797465 
58861}3.76098203 
588713.7098940 
58881[3.7099678 
58891[3.7700416 


589113.7701890 
58921[3.7702027 
[5 39313-7793364 
589413-7704101 
589513-7704838 
589613.7705575 
589713-7700311 
589813-7707048 


58901[3.7701153| 


l | eh 


589913-7707784| 
583 403.7596644 5867 3-7684161] 5900 3.7 708520 
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| 


[5926 
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90413.7711463 

3-7712199] 
03-7712934] 
3-7713670| 


>13.7715375] 


Logafith. | 
3. 7709250 


3.709998 
37710728 


37714405 
3.771540 


5928 
5929 
5930 
5931 
5932 
5933 


113-77 22483 


3.7726150 
3.7726384 
3.727616 
15927[3+7728349 


3:7739547 


3.7716610| 
3+771 7344] 
3.7718079 
3-7718813| 
37719547 
3.7720282 
37721016 
37721750 


37723217 
37723951 
3.77 24684 
347725417 


3,7 729082 
3-77 29814 


3-7731279 
3.7732011 
3.732743 


5934 


3.7733475 
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Lab 


Logarith. 


3+7733475 
3-7 7 34207 
3-77 34939 
3-7735670 
3-7 730402 


3-7737133 
3-7737864 
3-7738596| 
3-77 39326 
3.774005 7 
3-77407 38 
3*7 741 519 | 
37742249 
37742979 
3:1143710 


3-7745170 
3-77145899 
3-7740629 
3-7747359 
3-7 748088 
3-7748818 
51749547 
3.7750276 
3.7741005 


3-7751734 
37752463 
37753191 
3.775 3920 
3-7754048 
3-7-755376 
3-7750104 
3.7756832 


3.775750 


| 


5967 3.7757 560 
5968 37788288 
5969 37759016 


5975537763379 
9763.776406 


59773776483; 


5983 776989. 


5995377778927 
$99613-7779010 


599713-777934 
5998]3.7 780065 


l600013.7781512 
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No Logarith. | No; Logarith. INe | Logarith: 
500113-7782235 603413:780605 3 606713-7329740 
5002, 3-7 782960 0035i13.7806772] [6068[3-7830456 
6003]3-77 83583] 1]8536{3:7807492} [6069137831171 
6004[3-77 $4407 6637 3.7808212 6070]? 7831887] 
6095! $-7785130 6038 3-7308931 607113-7532602 
5006[3.7785 853 603913. 2809650] 607203. 7833318 
60073. 7786576 504037810369 [607313-783403 3 
6900843. 7787299 6041053. 7811088 607 443-7834748, 
6009]3.7738022 6042 37811807 607513-7835463 
60 103.7788745 6043]3.781 2526] [607613-7336178 
601113-7789467] 443.7813245 [007713-7836892 
60 120377919 64505. 7813963 [607813-7837607] 
501313.7790912 65046 3.7 814681 [907913-7838321 
001413-779F63 4 604.713.7815400] j608013.7839036 
bot513.7792356 604813.7816118 6081328397 50 
601613-7793078] [6049]3-7816836] [608213-7840464 
601713-7793800] 65e. 7817554] 008313-7841178 
6018]3-7794522} (605 103.7818272] 008413-784189 
6019137795243] [605213-7818939] [608513-784260 
602013-7795965]} [6053]3-7819707] 6866-284331 
502113:7796686] [605 413-7820424] 608713-7844033 
$022(3-7797408] [605513.7821141] [6088]3-7844746| 
502313-779812g] J605613-782185g] [008913-73454b0 
5024 3.779885 605 713.7822576 2 78461 731 
202513+7799571 605832823 203 60913784 2846885 
6026 377800291 605 903.7824010] 609233. . 7847599 
6027.780012 6060378247260 50933.78483 12 
6028037801732] (606 103.7825443 609413.7849024 
502903. 7 802453 (6062037826159 599553. 7849737 
50 30;. 78031730 (60623. 7826876 [6096;3.7850450] 
603 103.7803893 6064[3.7827592 6097 3. 3.785 1162 
6032378046134 J6065/3.7828 308 098.3. 7851874 
603 303.7805 3331 J6060]3.7829024 099 3+785,2580 
0034'3.780605 3 6067 3.7829740] \6100'3.785 3208 


6100 
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nn... 


6134037877438 


100 
No Logarith Ne | Logarith. 4 NS Logarith. 
6101378540100 [6134[3-7877438] |510713-7900739 
16102[3.7854722 6135 3.7878140 6168 3-7901444 
610313-7855434] [6136[3.7878853] 5189]3.7902148 
610413-7856145] 6137 3.7879561] 9j©17013.7902852 
510537856857 613 803.7880269 6171 3-7993555 
57 o613-785 7568] [6139]3-7880976] [617237904259 
6107 37858279 6140[3-7881084 617313-7994963 
61081[3-7858990 141.7882391 6174037905666 
610937859701 6142.7 883098 6175 1700 
6110037 860412 61436-7883 805 6176 3.997977 
611113.7861125] [0144 3.7884512 617713-7907776 - 
611213.7861833] 145 37885219 617837908479 6 
611313.7862544| (614667885926 617913-79c9182 . 
611413.7863254| (6147 3.7886632] [6180[3-790988; 6 
611513-7863965] [61483-7887330 287 
51163.7864675 37888045 6182037911290 ö 
61173.7865 385 3.788875 618303. 7911994 
6118]3.7 866095 3-7889457] (6184.79 126% Y] | 
6119]z3.7 866805 3.7890163] [18513.7913397 ö 
6120[3.7867514 3-7890869 6186[3.7914099 
6121 3.7868224 3-7391575 61873.7914801 
612203. 7868933 3.7892281] 018513.7915503 
61231[3.7869645 3.7892986] [£189[3-7916205 | 
6124|3.7870352 3.7893691] [9199[3-7916906 
612513.7871061 3-7894397 6191 3-791 7608 
6126 3-7$71770 en! 6192 37918309 | 
612713.7872479 3-7893807] 19313-7919011 
612803.7873188 3.78965 12 6194 3.791971 
6129037873896 3-7897217] fe1953.7920413 
5130[3.7 874605 313-7897 922 352 2228 
6131 787 313 37898626 197]3-7921815 
* inn 3.789933 5198.722516 
613363. 78767300 (616603. 7900035 199]3-792321 
3.79007 39 6200J3.7923917 
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15200 A TABLE of LOGARITHMS. 
No | Logarith. | Ne Logarith. No N* | Logarith. 
6201[3.7924617] [5234[3-7947668] [526713-7970597 
6202[3.7925318| 523513-7948365] [5268[3.7971290 
6203]3.7926018] [5236[3.7949061 526913-7971983 
6204[3.7926718] [523713-7949757] [5270!3.7972675 
620513.7927418 0238 37949454 927113-797 3368 
620637928118 [5239]3-7951150 527 203.7974060 
5202632928817 524003. 795 18460 (6273037974753 
620813-7929517] 6241ſ03. 79525420 (627437975445 
620903. 7930217] (6242 3.795 3238 62750379761 37 
6983.293910 [824313-7953933] [6276]3-7976829 
6211793716750 524413; 7954629] 1227713-7977521 
621213-7932314] [024513-7955324} 62783.7978213 
621313-7933014| (6246 3.795 62793.797 8905 
5214637933712] (62473. 79567150 628003. 7979595 
521502234411] (6248/5 — 85741. 028113.7980288 
621613-7935110 249]3- 7958105 628283. 3-7980979 
621713- 7935809 525013. 7958800 028313.7981671 
6218]3-79365307] 62513. 7959495 628413-7982362 
521913-7937206| (625 23.7960 190 1628513. 7983053 
622013-7937904| (625303. 7960884 628613,798 3744 
622113-7933602 6254 3. 37961579 62871379! 7984435 
6222]3-7939300| 625 503.7962273 [6288[3.7985125 
6223]3-7939998] [6256 37962967 628903.7985 816 
622403.7 940696 (6257 7953562 629003. 7986506 
5225037941394 5258 224356 6291 3. 32287197 
622603. 7942091 [6259 3-7905050, 6292 3.798788; 
5227379427890 [626013.7965743] 62933.7988 577 
522803. 79434860 (62618. 7996437 029413-7989267] 
622913.7944183] (62623. 79657131 6295 37989957 
5230 294480 62633. 7957824 629603. 3-7999547 
623113.7945578] [6264[3.7968517 629713-79 7991337 
023213-7946274| [626513.7969211] 16298[3.799202 
6233]3-7946971] [6266 3-7999994 29913-7992716 
623413-7947668] 1626713.7970597) !630013.799340; 
225 1 6300 
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A TABLE of LOGARITHMS. 
Ne | Logarith. Ne Logarith. | N® | Logarith. 
5501 3.799495] [6334.815787] 636753 939565 
6302 37994784 2335 3.8017466 6368 3. 8040031 
230313- 7995473 336.8018152 636913. 80407 12 
63043.7996162 6537 3-S018837 6370,3-8 8041394 
6305 3. 7996851 0338 3-8019522 637113. 8042076 
3063.79 7997540 5339 3.8020208] 16372[3.8042758 
530713-7998228] 1634013-8020893] [637313-$043439 
5308[3.7998917] [6341]3.8021578] [6374138044121 
630913-7999605] (634203. 8022262] [6375[:.8044802 
03 1013-8000294 63433. 8022947 (63763. 8045483 
631103. 8000982] J63 443-8023632] 637713. 8046164 
631203. 8001670] 634513.8024316 6578 3- 8046845 
53 1303.802358 634613.8025 001 63793 8047526 
631 43.800 3046 63473. 8025685 63802 8048207 
6315j3-8003734] [348 3.8020369 638 103.8048887 
631 63. 8004421] 634903. 8027053 6382 3. 8049568 
6317/3. 8005 1g 463503. 8027737] 63833. 8050245 
631803. 8005 796 (635 103.8028421 638463 8050929 
6531903. 8006484 635 203.8029 105 638563. 805 1609 
632003. 8007171 0353 3. 8029789 6386 3. 38052289 
632 103.8007858 635413. 8030472 6387 3. 3.805 2969 
552203.8 05535 635 5 3+ 8031156 6388 3.805 3649 
53236 8009232] [6356]3-8031839] (63 8903.854329 
632413. 8009919] [6357 3 8032522] |6390;3.8055009 
(6325 3.801005 535803. 8033205] {639113 8055688 
6326 3-8011292 6359 3.8033888 1 8056368 
6327]3-8011975] (63603. 80345710 [639313.8057047 
632813.501 266; 030113.8035254| {6394'3.8057726 
63291]3-8013351 030213.8035937 6395 3.8058405 
633013- 8014037] 1j636313.8036619 6396138059085 
6331 3-8014723] (6364 3:8037302 639713. 3.8059763 
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64035 · 8063835 64363. 8086160 6469]3-$108371 
640413-8064513] 643703. 8086835 [6470]3-3109043| 
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643 103.8082785 (6464038 1050134 (649738127129 
643203. 80834600 64653. 8 1056851 1}6498[3.9127797] 
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6601 3.8 196097] 663403.8217755 666713.8239305 

660213.8196755] [6635|3-8218409] [6668 3.8239956] 
660313.8197413] [6636|3-8219064] 466693. 824060) 

6604[3.8198071] [6637]3-8219718] 66703. 8241258 

660513.8198728] 6638038220372 0671 3 
66063.8 199386 6639 38221027 667203. 8242560 
66003. 82000431 [664 38221681 667 313.8243211 

6008 3.8200700| 664113-8222335] [66741[3.8243862 
6609]3-8201358] [6642]3-5222989] (667 503.8244513 
661003. 8202015] [664 3]3-8223643] Þ667613.8245163 
6611 3-8202672] [6644|3-8224296] 967713.8245814 
661213-3203328] [6645|3-8224950] 667 803.8246464 
661313-8203985] [6646[3.8225603 667913.8247114 
661 403.8 204642] [6647]3-8226257] [£68013.8247765 
661 503.8205298] [6648[3.8226910] 1668113.8248415 
56163. 8 205955 (664903. 8227563 (668203.8249065 
661713. 8206611 6650[3-8228216 6683 38249715 
661813.8207268 665 103.8228869 6684 3.8250364 
661903. 8 207924] 665 203-8229522 66853.825 1014 
6620 3.8208 5 80 0653 3.8230175 66863.825 1664 
562103. 8 209236 665 4/3. 82308288 66873.8252313 
6622103. 8209892] (665 503.8231481 668 803.8252963 
662303.82 105480 (665 603.8232133 66893.825 3612 
662403. 8211203] 6657|3.8232786 669003. 8254261 

662513.8211859] (665 803.8233438 6691 38254910 
6626138212514] 66593. 82 340900 [669213.8255559 
6627]3-8213170] 66650 3.82 34742 693[3.8256208 
662 803.8213825 [666113.8235394] [669413.8256857 
662913.8214480] [666213.8236046] [66951]3.8257506 
66 3003.8215135 [666313.8236698] [6696[3.8258154 
66311382 15790] 16664[3.8237 350] [669713.825880z 
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3. 8262044] 1673535 8283376] 6768038304603 I " 
3.8262092} 1673613. 8284021 67693. 830524535 a 
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7 103-8267225 674313.8288532| f67763.8305734 : 
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1002[3.8452221] 7383.847264] 17095 3.3492965 
700 333.8452841 70 363.8473258 76953-84935 80 
700413. 84534610 1793713-8473876] 773-8494194 
70053. 84540810 70383.8474403 [7971]3-5494808| 
006[3.8454701] [7939]3-$475110] 772-8495423 
100713.84535321) [7949[3-8475727] [7973135499037 
700813.8455941] [741 3-8476343] 1797413-3496651 
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702713.8467700 7060[3.8438047| 79931]3-5508300 
702813.8468318] 706113.8488662| 17994 3.8508912 
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710313-8514418 71 3613-95345 48 716913. 8554586 
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711313.8523580} [715113-8543668] [7184[3.856366z 
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712213. 8528020 7155.85 46096 718813.8566081 
71233. 8526629 715 63.85 46703 [7189 3.856668 5 
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712513:3527549] 715813-8547917] [719113-8567893 
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7E2713- 85 29968]. 7160[3-85491 30] 719313-8569101 
712803. 8529677 [716113-8549737]. [7194[3.8569704 
712913-95 30286] [716213-8550343] [719513-8570308| 
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120813.8578148] 724138597985] 7274386717733 
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7214|3.8581761 7247j3-S601583] [728013.8621314 
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721713.8583567] [7250 3.86033 80 728303. 8623103 
721803.85 84169 725 103.8603979] 728403. 8623699 
721903. 8584770 725 23. 86045780 7285/3. 8624296 
7220[3.8585372 725353. 3.8605 177 [728613.8624892 
722113-8585973 72543. 3.8605 776 7287 3-8625488] | 
72223.8586575] 725513-$8006374] 728803. 86260844 
122313-8587176 725613 „ 728903. 8626679 
722438587777 72573. 86975716 [7290[3.8627275 
122515-3588379 TER 3008170 729113.8027871 
7226 3.8588980 725913. 3608768 729213.36284.67 
722713.8589581 7260j3.8609366] 1|729313.8629062 
7228[3.8590183] 726153. 8609964] [7294[3.862965 8} 
722913.8590782| ]7262j3.8610562] j29513.8630253 
723093. 8591383 726313. 8611160] [7296[3.8630848 
723138591987 [726433.8611758] [729713.8631443 
723213.85925 84 786853. 8612356 72983. 8632039 
723338593185 [726613.8612954] [729913.863263 
723413.8593785] 726713.8613552] 730003. 86332209 
* : 730. 
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7300 A TABLE of LOGARITHMS. 


7301 
7302 
7303 
7304 
7306 
7307 
7308 
7309 
7310 


7311 
7312 


7313 


315 


7316 


17317 


7218 
7319 
7320 
7321 
7322 
7323 
7324 
TIES 
7320 


7328 


7339 
73351 


No 


7314 


732753. 


732913 


Logarith. 


3-8035013 
3.8035608 


3.8036797 
3.8037391 
3.8637985 
3.86385 80 
38639174 


3.8640956 
3-8041550 
3-8642143 


3.8043331 


3.8044517 
3.8645111 


3-8645704 
3.3640297 
3-8646890 
38647483 


07 
733238: 


3.86338231 
38634418 


3. 86362021 


3. 86397680 
3. 8640362 


386427370 


3. 86439244 


| 


Ne 


73.34 
7335 
7336 
7337 
7338 


7339 
7340 
7341 
7342 
7343 
7344 
7345 
7346 
7347 
7345 
7349 
7350 
7351 
7352 
7/353 


7357 
7358 


7359 


7360 
7361 
7362 
7363 
7304 
7305 
7360 


735413+ 
17355 
735663. 


| Logarith. | 


3-865 3409 
3.8054001 


3-8654593 
3.8055185 


33655777 
3.8656309 
3.86569061 
3.8057552 
3.8658144 


3-3059327 
3.86599 18 
3.86605 09 
3.866100 
38661691 
3.8662282 
3.80662873 
3.35003464 
3.866405 5 
38664646 


38567595 
3.800318 
3.8603778 


3.866995+ 
3.867054 


89821 
3-8671728 


2.3609368] 


3-867113£| 


ht. mt 


3-8072317 


3.897 2907. 


No 
7367 
7368 
7399 
7370 
7371 


7372 
7373 
1/374 
[375 
7376 


3.8682329 


Logarith. 


3. 8672907 
3.807 3496 
3.867 4086 
3.8674675 
3.8675264 


—— 


3-8075853 
38676442 
38677031 
3. 8677620 
3. 8678209 


38678798 
38679387 


3.8679975 


3-8680564 
3.8081152 


3.8681740 


3.8682917 


38691730 


3.8684681 


3. 8085857 


38686444 | 
[[3.8087032 


3.8687620 
3.8688207 
3. 8688794 
3.86893 82 


3.86905 56 
3.869114; 


3.8692317 


7367 


3.868 3505 
-38613.868409 3 


3-80385269| 


3.868999 


wt as wt #41 dl wg al wi} wt. 
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7400 


74:0 A TABLE of LoGarRITHMs. | 
No Logarith. | No Logarith. al e 
7401 3. 8092904 743413. 8712226 7467 3.8731461 
749213-809 3491] 7435387128100 [746813-8732043| 
740313-8094077] 174361]3-8713394] [7469[3-87 32625 
7404{3-8094004| 1}743713-8713978] [7470[3-8733206 
74951]3-8695251] 1745813.8714562] [74713-57 33787] 
749513-8693837] [1439j3-8715146] [747213-87 34369 
740713-8090423] 17440(3-8715729] [747313-$7 34950 
740853.869 7010 1744113.8716313] 17474[3-87355 31] 
7409]3-8097596] 1744213-387 16897] [747513-8736112 
7419 8698182 744338717480 1476 3-57 30693 
7141113.8098768] 1744413.8718064| [747713-8737274 
741213-5099354] 1744513-8718647] [7478]3-8737855| 
7413]3-3099940] 17446133.8719230Þ 174793-8738435 
74143. 875260 1744713.8719814| [7480[3-87 39016] 
1415133701112] 17448[3.8720397] 1748138739597 
74161]3-5701697] 74493. 87209800 [7482[3.8740177] 
7417j3-3702283] [745cſ3.3721563] 17483[3.8740757 
741 855. 3. 87028688 745 103.8722146 j748413.87 41338 
7419387034544 745 253.8722728] [7485[3.8741918 
7420 3.874039 7145313-8723311] 248638742498 
742103. 8704624] |745413-8723894| [74871387 43078} 
143313-8705 209 745503. 35246676 74883. 8743658 
742303·8705795 74503. 8725059 74893.8744238 
742463. 8738 1745713-8725641] 749003. 8744818 
28025985 17458Þ3-8726224| 17491]3.8745 398} 
1426;3-8707549] 1745913-8726806] 17492[3.8745978 
742713-5708134| 17460[3.8727388] [749338746557 
742813-8708719] 1746113-8727970] [749413-8747137 

1429133709304] 1746213-87 28552] 1749513-87477 16]. 
143913-8709888] 1746313-8729134]| 1749613.8745296 

743115-8710473] [746413-87 39716] [7497|3.8748875 
143213-3711057] 1746513-87 30298] 17498[3.8749454] 
743313-$711641 140013. 8730880 749903. 875 0034 
33.712226 1746713.8731461] j7500/3 -$750613 

2 4 


11 


A Tanz of LOGARITHM MS. 

Ne Logarith. ] Ne | Logarith. F N® | Loparith. 
7501]3-9751192] 5343.877056 [756713-3789257 
71502Þ3-375577a] [7535]3-8770833], [75683-87 89811 
1750313-5752349] 7363.877409 [756913-5790385 
(7504[3-375 2928], [753713-8771985], [7579]3-5799959 
15953-375 3597] 11538]3-8772561] [757113-8791532 
1506[3.87 54086] [153913-8773137] [7572]3-$792106 
1507 3.87 54664  [754913-8773713] 7573 3.879268 
150813.8755243] [7544113-8774289] 757438793253 
7509 3.87558 21 [754213-8774865| 7575038793826 
151013.8756399Þ 1754313-8775444] [7575-879440 
751113.8756978] [754413.8776017 1577]3-8794973 
751213-B757556Þ [754513.8776592] 75783-8795 546 
175131[3-8758134} [754613.8777168] [7579}3-$796119 
1751413-8758712] [7547]3.8777743] [7580[3-8796692 
215088289290] 17548[3-8778319] [758113-5797265 
7516]3-87 59868] 1549]3-8778894] [158213.8797848 
151713-$760445] [755913-$779469] [7583[3.8798411 
([7518]3-8761023] [7551 38780045 75 843.8798983; 
75193.876 1601] 755 203.8780620 75853. 8799556 
152913.8762178] 78308781195] 788803.889129 
[7521 3-8762756 [755413.8781770] 75878806701 
152213-87603333] [755513-8782345] [7588[3.8801273 
752313-3763911] [755613.8782919] [7589]z. 8801846 
71524[3-3764488] [755713-8783494| 593.8802418 
1525 3.8765065 883.8784069 75913. 8802990 
752613-8765642] [755913.8784643] [7592[3.8803562 
752713-8766219] [7560[3.8785218] [7593[3.8804134 
752813. 8766796 75611]3.8785792] 7594] 3.588047 06 
152913-8767375] [156213.8785367] [759; 3-8805278 
1539]3-8767950] [1563[3.8786941] [7596] 3.8805 850 
153113-8768526] 55643-87875 15 [7597] 3:5806421 
17532(3-8769103 7506513.8788089] [7598]; .8806993 
75333: e 756603. 87886633 [759g]3.8807 564 
5348-7 [1567 3.87892371 760 5.88081 36 


7600 
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— fame rom ran 
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3 | | — 
2600 A TABLE of LOGARITHMS. 
No Logarith., | N* | Logarith. | N © | Logarith. 
760103. 8808707 763413.8827522] 76673- 8846255 
560253. 8809279 7635 4 76681[3.8846821] 
760313. 8809850 7636 3. 88286590 76663-88473 87 
760453. 88 10421 763713.8829228] [767c|;.8847954 
7605]3.8810992] [763813.8829797] [7710.884852 
56060;.88 11563 1639)3.883c365 767213.8849086 
760713.8812134 7640j3.-8830934| 707 :13-3849652 
7608[3.8812705| [7941 3-8831502] [7074 3-8850218] 
760913.381 3276 7042j3:8832070] [7075[3:8850784 
761013.8813847 7043 3.8832039 767 n. 
767 10;.88 14417] 76446˙8833 20 7776˙8851915 
1612]3.8814988] 7645838833775 7783.882481 
7613J3.88 155580 64663.8834343 767953885 3047 
7614 3.8816129 7647 38834911 7680 388536121 
761 503.8816699 64886.8835479%/ [7681138854178] 
760161z.8817269 76495 · 8836047 7682138854743 
16171;.8817840] 76503. 88366144 7833.88 55308 
7618ʃ3.88 184100 765 103.8837182 7684 3.8855874] 
461913 83818980] |795213-38837750] [768513-8856439] 
76 20l;. 88195 50 765313-8838317 7680 3.8857004 
1621(3.8820120| |765413.8338835] [768713.8857569 
762213.8820689] 765 503.8839452 768 813.8858134 
7623 0;3. 8821259 765603. 8840019 7689 03.88 5 8699 
762443.8821829 765 713.8840586 7090 3.8859263 
762503.8822398 |765813.8841154 76913.8859828 
7626038822968 659.8847721 75926˙8860393 
1627(3.8823537] 7650;3. 88422880 j769313.8860957 
762813.8824107] |7651]3.8842855 7199413.3861522 
762913.8824676] [766213.8843421] [7695138802086] 
1630[3.8825245] [766313-8843988] 709513-380205r| 
7631[3.8825815] [7064|3.8844555 7097 3.8863215 
763 203.8826384] 7663.845122 j769813.8803779 
163313.8826953] [756613.88456088 7699 38864343 
7634038827522] 7667138846255 750 0z. 8864907 
L 7700 
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7700 A TABLE of LOGARITHMS. 
Ne Logarith. N Logaritbh. Ne Logarith. 
7701.886547 7734 3.888 4042 77673. 8902533 
77023. 8866035 7735538884603 776803. 8903092 
17 70313-8866599] 7736.888565 7769 ʃ3. 890365 
77043. 88671631 77373-8885726 7779]3-8904210 
770513-8867726] [775813-$380287] [777113.8904769 
[770613.88682gof [773913-8886848] [77721[3.8905328 
770713-8868854] 77403. 8887410 777303. 890588 
770803. 8869417 7741/3. 8887971 777403. 8906445 
17 7091]3-8869980] 17742 3.88885 320 [777513-8907004 
7710]3.8870544] j7743[3-33889093] 1777613-8907563 
771113.8871107] 174413-8889653] [777713.8908121 
1771213-8871670 23 3. 8890214] J7778]z. 8908679 
7713.887223 30 77463. 8890775 777913. 8909238 
77145. 8872796 174713-8891336| 77803. 8909796 
[77:5]-38873359] [s- 891895 [281-8910354 
771613.8873922 174913. 8892457 778213.8910912 
71717]3-8874485] 775913-3893017] [778313.8911470]| 
771813.8875048] [775113.8893577] [7784[3.8912028 
17719 3.8875610 775213.8894138 778513.8912586 
772013-8875173] 17753[3-38894698] 1778613.8913144 
77271 3.887673 175413. 38895258 77 8713.8913702 
772213-8877298 175513» 8895818 778813.89 14259 
7723[3.8877860] []775013.8896378] 7789]3.8914817 
772413.8878423 775713.88 969380 77903. 8915375 
772513 8878985 17513. 3-83897498 7791 3.8915932 
772613. 328879547 1129 3. 3.889807 8 779203. 89 16489 
7273. 8880109 1770 013.8898617] [779313-$917047 
772813.3880671 776113. 83899177] [7794{3.8917604 
729]3-38881233 7762 3-8899736] 7795]3.8918161 
1739]3-8881795] [303.8900296 [779613.8918718 
753113.8882357 7764 3.8900855 779713-8919275, 
7732[3.-8882918 7765 3.8901415 7798] 3.8919832 
1733]3-$383480] 1776613.8901974] [7799] 3-8920389 
773413.888404 2 5767Jz. 89025 3; 7800 3. 8920946 
7 800] 


ee 
8 * ä 2 v1 
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rr 0 # 
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7800 ATABLE of LoGARIT HMS. 
No Logarith. | No Logarith. | No Logarith. | 
780113-8921503] [7834[3.8939836] [786713.8958091] 
780213-8922059] 17835|3.8940390] 1}786813.8958644 
7803[3-8922616] [7$36]3.8940945] 7869 3.8959195 
7804[3-3923173] [783713-38941498] 1787013.8959747 
7805 3.8923729 7838 3.8942053 787113.8960299 
780613.8924285 7839|3.8942607 787213-8960851 
780713-8924842] 78403. 8943 161 1787313-896140; 
7808J3. 89253980 78413.8943715[ [7874[3-8961954 
780903. 8925954] 784203. 89442688 787538962506 
78 1003.892650 784303. 8944822] 7876 3.8963057] 
7811]3-8927066 7844 3. 8945376 1]787713-8963608] 
78123. 89276220 7845]3. 8945929 787803. 8964160 
781313-8928178] 784603. 89464833 7879 3.89647 11 
781443.8928734 784713.8947037 788013.8965 262 
7815135929290] 1724*13-8947590] [738113-3965813 
78161]3-8929846] 1784913.8948143] 788 203.8966364 
781713-8930401] [78503-8948697] [7883[3.8966915 
7818]3-38930957] 785 103.8949250 [788413.8967466 
7819]3-3931512] 7852[3.8949803] 17885[3.8968017 
782013-8932068] 1755 313.8950356] 28863.8968 568 
782113-8932023] [78541[3-8950909] [788713.8969118 
782213-8933178] 1785513.8951462] [7888[3.8969669 
7823[3-3933733] [7$50]3-8952015] [788913.8970220 
7824|3-8934288] [785713-8952568] [7890[3,8970770 
782513:3934843] 1785813-895 3120] [1789113.8971320 
782613-3935398] 1785913-8953673] 1789213.897 1871] 
7827]3-3935953] [|750013-8954225] [789313.8972421 
7828[3-8936508] [780113.8954778] [7894[3.8972971 
782913-38937063] [780213.8955330] [7895[3.8973521 
783013-8937618] [7803]3.8955883] [7896|3.8974071 
783113.8938172] 1786413.8956435] 7897038974021 
783213.8938727 786513.8950987] 78983z. 8975171 
78333˙8939287[ 7365538957539] 78993-97872 
783413.8939836! [7867 3.895 809 1 I7900| z. 8975271 
TH 3 Rs” 


[7900 A TABLE of LOGARITHMS. 


mn... 


i Aa. a. — 
. 


Ne Logarith. | Ne] Logarith. | Ne —_ 
* * 708 O12 
79013-8976821] [7934]3-8994925 + 18 Non 77 
790203. 8977370 44. 545 at 7296913-9014038 
e poribagye 64 9785.914585 
790413.8978469] 7937]3.89965 | 797113-9015128 
7905[3.-8979019] 17938 het « {hobby +.1Ss 1 . 
e ee 1 233.9015073 
790613.8979558 445 415464 797; 3.9016218 
/90713-v980117 b: 016762 
8998752 7974139 
790803. 8980667 794113 9 | 617 26 
17999]3-8981216] 794256. Ce re} £44 N N 
79103. 8981765 7943 3.899984 | 7970 17 
— — 01839 
791113.8982314| 17944 3 y000 397 477 1 
791213.8982863]. 79453 · 900 EIN 797953.9019465 
791363898341 79466 Leeb. 798003. 9020029 
791443. 8983960 79476. eee 7981.020573 
791513.8984509 2948 3•9 I 
791613.89850;8 F ns 3-902 1661 
191713.8985606| 17950{3.9003 4 f 343.9022205 
79183.8986 155 [7951 2 A 3.9022749 
791913.8986703] 179521390047 — 79863. 9023293 
792c|;.8987252] 79533. 9005310 25 9023837 
792113.8987800| [7954 Hao beds Ie 1 5 
/92213.8988348] 795 553· 90 1 T 
9233.898889 7] 79563. 900694 7995 3.902546 
79243. 8989445 44 12287 hoy 3.9920011 
2258989993 795 7 80 _ Nef 
792663. 8990541 795 913-909 : - det 19027008 
792 3-899 10890 17960 MATS 464; 3-9027641 
7928] 8991636 7961 122. 1994 3.9028185 
792$13-8992184| [796213.9010 6 5225 32028728 
2238992732 [7963]3-9910767] [79gt 7 
7931 3-8993279 796413.901 1313 7997 4 99 
193213-8993827] 79653.9011 5 4 9030357 
553689943750 795653.90124 1 3 
2343.899422 1796713.901294 £4 — 
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A TABLE Of LOGARITHMS. 


8000 
No Logarith. Ne Logarith. | | N*® | Logarith. 
80011]3.9031443 80343. 9049318 [8067[3-9007121 
8002.903198 5 80353. 9049859 8068 3. 9067659 
800 383.9032528 80 363.9050399 480693. 9008 197 
80043. 9033071 [803713.9050940| [3070[3-9068735 
80053. 90336133 80383. 905 14800 (807 103.9069273 
800603. 9034156 803903. 905 202 807213. 9069812 
80073. 9034698 8040[3.905 2560 $07 3]3-9070350 
[5008 3-9035241 804103. 905 3101 [9743-997 0887 
8009]3. 9035783 8042 3-905 3641 80751[3-9971425 
80103 2036325 804313. 9054181 8076 39071963 
801153. 9036867 80443. 9054721 80773. 9072501 
80123. 9037409 804503. 905 5 260 80783. 9073038 
80133. 9037951 80463. 905 5 800 807903. 9073576 
5014 3.903 8493 8047 3.905 6340 80803. 9074114 
8015 39039035 8048 3. 9056880 8081 3.274551 
1801613-9939577] 804983. 90574190 $28213-9075188 
[301713-9940119] 8050[3.9057959] 808303975726 
801813-9940661] J805 103.905 84980 |398413-9076263 
801903. 9041202 805 203. 90590380 80853. 907680 
80203-2424 [5953139059577] 86287237 
8021 3.904228 80543. 9060116 808713. 9077874 
802203. 9042827 8055]3.9060655] 808839078411 
802303. 90433680 805 613.9061195] 80893: 9078948 
802403. 9043909 4805 703. 90617344 [8090[3-9979485 
802539044450 8058 3-9002273 8091 3-9050022 
802613,9044992] *25913-9062812| [3092[3.9080559 
802713-9945533] [$060[3.9063350| 8093 z. 908 1095 
8028[3.9046074| 806103. 9063089 80943. 908 1632 
802903. 90466151 80623. 9064428 809503. 9082169 
[8030 3-9947155 3063 Jo 9064967 809013. 9082705 
8031 3-9947696 80643. 9065 505 809703. 9083241 
803 203.9048237 80653 966 [8098[3.9083778 
803 303.9048778 [8066[3.9006582 909903. 90 84314 
80 3403. 90493181 8067 3. 9067121 8 10⁰ 


3.908485 0 
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8$ro0 ATABLE of LoGARITHMS. | 
Ne Logarith. N | Logarith. | IN Logarith.| 
8$10113-9985 386] 81349103042] [8167 3-91 20626] 
$10213-9085922] [(813513-9103576] 8168039121157 
$10313-9080458] [8136[3-9104109] [8169;3.912168g 
8104 3. 9086994] [8137[3-9104643 8170039122221 
8105 3.9875 30 8138]3-9105177] [817113.9122752 
$10613-9988066 8139 3-9105710] [1817213.9123284 
8107[3-9988602 814053 · 9106244] [8173]3.9123815 
$108[3-9939137 8141 3-9106778| 81743.9124346 
$109[3-9939073] 8142639107311 81753.9124878 
311013-9990209] 814313. 9107844] 1763.91 25409 
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8822139455671 885 535.9471886 188883 9488040 
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3915032801213 [8948 3-9517260] [8981[3.9533247 
89163. 95017010 18949 3-9517745] 1393213-9533730 
8917]:-9592188] 18950 3-9518230| 1898313.9534214 
8918[3-9502675| 895 103.9518716 898439534697 
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980413-9914033] [983713-9923627] 1987013.9943172 
980503. 9914476 9838039929068 [9871139943612 
9806039914919] 839399295100 8723994451 
980713-9915362] |984913-9929951] 8733994449 
980803.9915 805 [|984143-9939392] [987413-9944931 
g80g[3-9916247] [934213-99395334] 8756994537 
9810(3-99166go| [984313-9931275] [987613-99458r1 
981113-9917133] [9844j3-9931716] 877-9946251 
981213-9917575] [984513-9932157] 8783.994669 
981 313-9918018 9946 3-9932598] 8793-994773 
981413-9913461] |9847]3-9933939] [955013-9947569 
981513-9918903] [984813-9933480] |988113-994500 
981613-9919345] [984913-9933921] 88239948448 
931713-99197838 985043-9934362 988313.9948888 
_ [9818j3-9920230| 9851 3.9934803 988443.9949327 
98 1903.99 206730 8523.993524] 88539949767 
9829328211150 88386-22580 1922013.9950206 
9821039921557 8540399361260 9887-995645 
9822039921999] 985 503.9936566 988 803.9951085 
9823039922441] |985613.9937007] 889.8951524 
982413. 99228844 985 783.9937448] [9359013-9951963 
982503. 99233260 85883.99378880 1989113-995 2402 
982639923768 988939938329] 9892 3-9952841] 
982713-9924210} [9860}3.993876g] [989313995 3280 
9828]3-9924651] |986113.9939210] [989413995371 
9829(3.9925093] [9862[3.9939650] [989513-9954158 
98393:9925535] [9863]3-9940099] 1989513-9954597 
983113-9925977] [9864[3-9949531] [989713-9955036 
198 32]3-9926419] [986513-994997 989813.995 547 
9833/3-9926860] [g9866]3.9941411] [o5899]3-9955913 
983413-9927202' 19867 3.947851 1990003. 9956352 
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9900 A TABLE of Locanfrxus. _= 
Ne Logarith. TE? Logarith. | Ne | Loparith: | | 
9901[3-9956791] [p9;4l5-9971242þ log6:hs. .9985645| 
2 3.995722 9935 3.997167] 99683. 9986080 
9033.995766 8 19936;3.9972116] 996903. 99865 16 
99043. 9958 106 9937J3. 99725530 97003. 9986 952 | 
2995 nth kt 993813-9972990] [997.113-9987387] 
9905.558983 1993913-9973427] [997213-9987823| 
990713-995 9422] 99403. 997 38644 [997313-9988258| 
999813-995 9866] 9413.974301 99743. 9588694 
9093.960298 994203. 9974738 9975835589129 
| 91913-99607 57] 994313-9975174| 997 13:9989564 
991113-9961175] 994439975611 [997713:9990000 
9912/3-996161 3] 994513: -9976048] 997803. 435 
991 3/3-9962051 19946;3-9976485] [997913:9990870f 
| 91413-9662489| 9947 3.9976921 998013:9991 zo5| 
9915139962927] 19948;3-9977358] [998113.9991741Þ 
916(3-9963365] [994913-9977794] [993213.99921 76] 
91713-9963305] [0950!3-9978231] [998213.9992611} 
991813-9964241] 995 103.9978667 998413-9993046 
91958 996 467 995 213-9979104| 1[99851[3:9993481 
992013-9965117 995 313:997 954 [998613-9993916] 
9218. 99655 54] [995413-9979976] [998713-9994350| 
92213-9965992] [9955139980413] 99883. 9994785 
992 313-9966430| 995603. 9980849] 99893.9995 220 
992413-9966868] 995 7359812850 99903. 9998655 
992513:9967395] 1995813-9981721 1999113-9996090f 
992613-9967743] [995913-9982157] [9992]3:99965 24 
3-9968180] 99603. 998259; 993.5996 959 
3-9968618] 996103. 9 9830 599403. 5997 353 
3.996 905 5 9962 9983465 999593. 9997828) 
23-996 9492] [996313.9983901] [999613.9998262} 
3-996993| [9964[3-99384337] [9997]3-9998697| 
3-997 367 [996513-9984773] [999813-99991 31] 
3-9970804| [9966[3.998520 999913-9999566 
3-9971242 99% 3. ts 1000c14.000000g 
— 
1 — OS 

6 M SE VM | 


